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TYIPE—The engine s of the -ovlindir Sfull Diescl,
Mechanical Injectiom 4-cyele vertical tvpe, lavmg en-
closed oil tight crank cag, overhead valvd® heavis duty
ri'y '."!"\l.ll_l.; [ is] | I.!|.||:'¢ II. J|J1..I-1lli“'l.'t'l.! ||.|||.| l.l.,'.\r:l;.l: SVRLCTNN,
TR —TSch endine 1 _ﬁﬁﬂi‘r..i- COMCIMUGNS service at
its nrmal rated speed at s |_:?1.H;| Al wll alevelop T
HE i 20%:  above rating®on .ljll'lilrl_'.'-l:-l'li'.'lln.t' il the e
stamd. : iy 1 g

ﬂ.lffl.Nh Sl Al |I—"'|;L o apiae |li-|'|'|;' II.'IJ.IHIII.'II.'-lI '.I:'n,'| |4||!.;-
i of 1L S5 Nave <pegilications, apprevead <bw 1 layd ™
Ferr marme shaf g, hmshed fpsioe to and aloee | fovyal's
aml American Burean requipements. - The eranks am
wir from vhe slagl, we oot 1800 finished S over, lal
aneoil, amd deilled Tor forcad lalbeaGon.

COINMNIEL [ Ity ROMIS—are I11.I|.i|.‘ f|'1'|||| ';.l-;'t'l I‘|l|':|_1i:!_|;k
withour welds af gl some watenial as e crank hal

They are fitied Tor forced lubricatinn ol ke we e (M

IH.'.tIiH;I'*-. At I.:I|||:I_!I III-\.'II.' enmlire |-|'11_|;I||. .l"u'l|n_- e,

cidithev are Dieted: wich hiard phasphor bronsg wrise pin
buslonge Ai the lower end they are fitted with cast
fecl white bronee Lined Marine Type crank pin boxes
hiied for forced lubrication.  They receive their Tulie
seatinig ol Thronedy the drilled crank slaft, e bearimgs
Are '|-.'I'-|:l.‘||I.'I:J 1o (e rods with allov qreel I"'Illl"-. ‘||_,|_||:..||_-

nuts, @il cotier pins, All lscarings are made=iufer-
elnire el machined. and drilled o jig.

WRIST PINS=—are made from speeml alloy steel, care.
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Fully machined, hardened, and pecenned s siee apd havetss
large bearing surlace in il postenn walls,

f-'ll'l.lljl\']“" RS—arg cast SMPATALE, ol 'L|ll.'l.';.l.| |1i1.'L|.'1 .'i“n\"-

provided withy Dirgecwarer jackers and ample clean-ofts 5%
epenings.  They® areiade interchangealile A fine H
place by exera heavy stwils, Dastencd in base casfi -5
to main, bearings. AT cylinder relicF valve {or Ly
valve) i provided “on cach evlindde as a salegnnrd
Agamst cacessive pressure. Cvlinders are GIROUPMN D by

\|h:'r.'1'.ll cvlinder J,:Iillll;ll.l" mvachines, .
) 1]

IS TORNS —arce castdof 1 speeial o mixtare of oJose

. weainelray - iron smitable fer longravear,  They are

mearelnlly tadehined o prrveision s ol e ol g ||.'|1}1r|l
i reducefthe thrps PECSSLIES, RSUrIingG: iy wear
Al I"“..'-:.r'l.*" The gt Finges are properly located 1o
procece them: feonti the lear of e burning fuel, 2

'

CYLINDEW FIEADS —are st Tromg o special noture
of nickel alloysenn steel morhl; St are Carefulle e
sgned e alléw all®pasts Subjecodd o bhexe o be thor-
oughly water cooled and alsn o llow them 1o expamd®
and contract without rupturing any pare of the casting
I|I!ll." I'IIH"u;II!." uI.I r'|.|' I.'.Iu |i||-’:'|‘ ||.|-||| i-. 1|g-t|”ru‘1| Rik |Lr||||||:!|.'_
a sullicient distamee within the cvlinder-ta profect the
copper asbestos gasker Trom high remperioure wickin /
combustion chambers $The cireulition of warer o the
heads is by the means of pass BVEr . JH s,

semi-stee] muxture, having high tensile strengeh, ands

——— e — B il




_shafe with keys (not pins).

The cylinder heads are easily removed.  All of the
valve rod arm mechanism is removed with the ey linder
liead, disniantling @f  these parts being  unnecessary.
Heads can be removed withour disturbing the intake or
exlaust manifolds,

CENTER FRAME—is in ane picee, planed o fit on the
base within registering or centering joints, it carries the
cam shafe, which is bedded in plastie bronee, removabile
bearings.  Large doors are fitted to make the frame oil
tight, amd are easily remgved for ispection of erank
bscarings. "

“If|3~|’[-A'ILI'D—-crerifs the crank shaly, aind suppures the
vanter frame, All nain bearings are reinforenl by dou
bl webs running the full distance across bed plae, an.
strengthened by internal brackers,

The main eylinder studs are tapped ino the eross
sections on each side of main bearimgs, this Torming .
complete yoke around the main Bearing and up o the
cylimders, making an even distribution of stresses, and
tying firmly wgether in one unit, base, Frame, and eyl-
inders.

The bed plate forms an oil tight crank case, which,
wgether with the center frame, forms the il pit for
the lubricating wil system, drainage being provided from
end 1o end for this purpose.

The cond |.l'|.'.l.l'l'|11.;;\- are |1n.l'|"1'l.|L‘\|| with a4 recess in
which a slinger ring on the ceank shaft thraws into chis
opening all lubricatioy oil which would otherwise work
out, A drain connects this recess wich the main base,
thus draiving back, info the base all lubricating  wil
which may have a'tendency to run out of the ends of
the bearings.  In addition e this the ends ol the bear
ings are covered with a sheer of fiber to make them dust
and water proof. ;

Bases are carefully machined®ind bored for the bear-
my shells, The shells are hapdescraped 1o fin the base
aceurately. Internal surfaces are treared woeliminate all
seale and sand, after which it is tecated with a special
preparation, e ving ¢I1JIIIE|¥51§||. amd a0 perfecy
lubricacing oil recd) j ey
MAIN BEARIN
machined inside ang
seats in the basgj
machined seats, thug
iings are Nooded wit]

Shells are’ ma

el y i.'l'l-.11.|l.' UALrd Ju'.n"]'.
E:lpn.':l and [iFoed o
fin their carefully
wear.  The bear-
lobricating system,
L ||.'Fﬁ“xl'lim'.'r-. |i|.t|.:,"|
with special white e tider pressure, bored
and seraped o an Gecufite N, By raising crank shaft
slighely, bearing shells €an ' be rolled uu For inapection.
VALVES AMD VALVE {JULIJIES;_T? cealunst Gl

inlet valves are mechanically operated” The inlee and

exhause valves and springs are alike, thercfore, xlrifll'}é&

INTERCHANGEABLE and are of sulficienc, diamete
o insure long usage. ‘The valves are operatediby spedl
valve lifters provided with large anfi-friction rollers;
these rollees are special alloy steel, hardencd gad ground.
The cams are ground to gauge in special .uﬁ- wpindding
nachine which insures accuracy and alulute ﬁg:lilt-

They are Dastencd o canm

CHANMGEABILITY.

All the gears driving.ghe
cam shaft are of the spur pear type, steel Torged dnd
machine cur.

IGMNITIOM—And combustion without i.':a.l:lllh'il,]“ 5.1_'|||.'|_:.'
from the heac of compression; the simplest, most relia-
ble and mose efficient principle knuwwn 1o engineering
swience.

FUEL OIL SYSTEM-<is of the CONSTANT PRIES.
SURE TYPE, The pressure is maincained by plunger
pomnps ddeiven by cranks momnted oo the eam shal.
These pumps deliver fuel oil into the high pressure sys-
v beading o fued spray noeele in the center of the
E}'Iiluh.'l' heads, A brancly pi[‘h.' conniels each spray
nocele w the high pressure oil system.  An additional
branch leads to a pressure regulator and reliel valve,
whicl regulates the presure, and by-passes all oil not
required e maintain constant pressure. Tl aperaor
wan adjust the pressure of che oil in the high pressure wil
system as may be regquired, by the aid of 3 catcher lever
located at a convenient place on the engine,  The spray
valve is mechanically opened by o cam aml properly
TIMED with the cycles uf operation to pradually mject
the Tuel av the proper tme Tor ignition:
MO FIGHT PRESSURE AT iy osed e Toree the Quel
mto the cylinder, ]
FUBRICATION-—<The engine is provided with a dual
systen, a prinuary system and a secondary system.  The
sprinary systenn consises of 4 mechanical Torce™eed viler,
vafehet driven, which supplics oil 1o the ¢y linder walls.
Mew oil a5 wsed in this oiler, there s always a small
amaunt of wasie ail From evimder lubeivation, wiieh,
alter being caught up in e oil tight base, is the “make
up™ wil for the secondary systen, Ry
Lhe secomdarysystem supplics oil UNDER PRES-
SURE wo all maine bearings, erank I"'”"-i”l'-'r!,,'\‘!}ﬂ;"l}'_l'i\' ]
pi¥.  The presure is maintainad by - pap - wliich
torees the wil throngh dvilled passages Fromthe midule
el main begrings dingonally through the: middle of the
il il the wels of he crank <boyGB&nd passcs i
the middle of the crank pins.  The coithecting rod j
hollows: “The wil, aside Trom lubncating the main an
the crank pin bearings, is forced through the hollow
vomiecting rod and lubricates the piston pin bearings.
© The oil is initially foreed through the boatwum of
main bearidgs (instead of the wp) permicting a simple
arcangement of the @il piping and obviaing the nece
sity ol breaking pipe conncetions when the bearing cows
are romaved, Al e il pumped thireugly lﬂ.}ﬁ’
beavings is collected in the crank pic, flows te 2 sump
through o serainer, s pumped from the sump through
AOHILER 1o the filtering tank, and recuened 1o the
'h.uium by pessicive pressure pump whicl mainoguss
presure of §ow L0 pounds per sgquare i|1|;'||.|I Th
sure can e adjusaal o ?I.JI{ will wf e v#nm!.
GOVERNOR—is of the Nyl oype, geirideiven
the camishaft, is @heased within an _u:'l_rr:‘ti.gh: framie.

This g 'C'L'%‘-:l]&?‘\ the poteer ﬂJI?l!%!""."l‘tl ul the
lie Gl

*

Ui

e fidju lmuntﬁ‘ the :Iiifh.'rs wopening the
4|w:.,~_"-‘~'l_'ll:'|:: pressiifepig othe fucl ail syseem
sgant, the longer thegpray valve is held open,
tet e -.[I-,l.,l']‘gl' ol fug sprayed it the com -
| AT *ﬂ Iihe manner the shivrier period
ais Belll opengthe smualler quantity of wil is
injected - inbthe ey linder.  The povernor regulates this
|‘rl.'riv-§u|"i.'||§i:l‘mlg very aceurately, amd is exvremicly sen-

Sl

SPEED FLEXIRILITY —The engine can be run as slow
as the kinctic UnErEy ul the ﬂ}'wllwl anl n.:vulvin“ parts
will permit with po manoal adjustment whatever ExCE
the: puvernor l]lt'l.ll.!ll.' L'|;|-||.|rv||'|,, and can be run mdeh-
itely with full Tod, mo load or any intermediate paing,
and at a slow or ligh specd, as desived by the operator.
The governor regolites the spead of ilie cogine o

s
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Capproximately two g cent of normal and will not have

~apange of over four per cent frum no load tw full load,
o vice versa, when the load is suddenly applicd or re-

A ved

AlR COMPRESSOR—Is mounted on the center frame,
driven by an eccencric on the main crank shaft, and
capable of compressing air to 250 pounds pressure. A
lever, on the compressor head, 'may be swung over the
stem of the air intake valve, thos halding it open, and
allowing the piston o be in motion witlml.r&,__;:u|11pn.-sni:1h-
air or absorbing power.  The compressor lias 4 gridd le-
tween the eylinder and, eylinder liead, eliminating the
danger of a valve dropping. - The purpase of this come.
pressor is to replenish the starting air in the storape

tanks and furnish supply for whistle in marine installa-
tinns. -t

CIRCULATING PUMPS—The engine is equipped with
a subscantial bronze centrifugal water circulitung pusp
attached to the cngine and connected 1o the cylinders
with brass piping. '

This pump is, SILENT CHAIN DRIVEN off a
sprocket on the crank shalt and is provided  with 2
means of taking up wear or slack.  There is also 2
plunger pump on the engine o be wsed as o 'bilge pump.
his pump is also connecred up to the enging o be wsed
as a circulating pump in the event of o mishap tw the!
centrifugal pump. 1

REVERSE GEAR—Is of .the spur gear type. © All pears
amd pinions are made from forged steel and are enclosed
i an oil tight case which is filled with lubricating com-
pound and transmission oil.  The'reverse brake is of the
brake post type, with liberal :i;.l:-_c‘ brake shoes.  The BO-

Mur—Tlhe Engiuecrimg Stafl’ and the exentives of the ANui=Fanpeekal Divivl Engime Co. keep iuforsed on wew developments and dicat tries

i Diviel engine meclaubcs, comduet rerearclat wanrk fo diccrfain

dreign, rrieree tie riglht fo wake smifadis wlieralivinn §u M uleseribd cosdrnetion, @ lerfrosceenfs are introdncad
f

X Ak

ahead friction istof the multiple disc type, casy of ad-
justorent dnd 0Biberal dimensions.
THRUSTIBEARING—Is of the navy type, sccurdy
belted 1o phe £h g base, lined with the besc grade of
genuine babbiet.™The thruse is taken ug by collars
turned on the solid cenwer gear extension.

FUEL CONSUMPTION—The consumption of Diesel *
fuel wil having a mean low hear value of not less han &
e 500 Brivish Thermal Units per- ponnd, and sulfi- F
ciently liquul at normal temperatnre or when prelicated
to How [recly woand be handled propeely by ghe fuel :
(LLULLET Lo !:1I-|I'-1Ilh'd.':i pat ton cxwwe] e Ill]ll!'l,l.'.inﬂ VLN

tities at or near sea level, to-wits
A Tull Joad: w45 b, per BLIE b, or & H.I]._'._L}HI' 11
BELE birs., o
Ar 15 load: 047 b, per BHIP br. or G5 pal pur LU
BHI? lirs. 1
AU VG doad: 053 Db per BUIP br, or 7 gal, per 1004
BHE lrs.
The fuel wil may be vither parailin or asphalium base,
with a  flash |1||:i|'||; ol less than 150 I-',-|||,|'|_-|||.|¢'|'|:I
Free fromn solid amd soen-combustible matter, with not oo
more than a trave of acid, noer noene than el of ashy
i %e of water, 1.5% of \u|p-|||.|r' or 559 reddue, -11,:!'.';#_:'
aular 24° Bawme Diesel Tuel oil s reconumended for best

resules, i :

TEST 0F PERFORAMA MNCE=—Every cngine is set up
and thoroughly tested before shipment, oo demonstrate
i };Ik:.l'd I'Illlliil11|.j l..l.l.llhu'\. and Tullillment of the con-t
TRACh requiremients a3 to capacity, eiliviency amid regirs
RTRTTT

wird derelap Fesded inrpravemenls reguinimg e alteration of defaili “unid

— T
P - T a4 #ia = 4 ¥ u - = S A"
GENERAL DATA ‘O 4-CYLINDER ENGINES . %
e R R Tl e
i ::" fu Ea 1ia. & T ; F:'iJ.hh: ; | Appron. Me .ﬂ.p-;Tr-u ,_;I_Iillig‘“'-' l;|.l|~ru!1ﬁl-||i|."|.1lplﬂ iz
! F O olgngthoft | Lengtho Maxinaun Wecht Engine Meawrement 11
H eure i Stroks Murmal ‘-u-[ ] ;.SI'EETJ | P g J.:I.I Ty whed Weighe 'h|1|_|_ weith Gl
e L THR L.rml. I'n-;u-l].:r." | Trnesmedisng only | Iﬂuul.'.'w“t. Lquipmene . .
| ; | Hhats & Shale J .'SII‘[[ Panials i A-B-C-D-E A-B-C-[-F
1 i i F‘_".._ U e | 3
: i i J o h s R, i '-"um-‘. e % » | 5 T
70 PN 10 400 | 414 1 311%,-. ®I0 42 7 cor to suﬁ' & oron 15200 | s, 345 Cu .
1 § i ek N - . .
A 5 B 125 5 J-‘,“'_-'x].':"-',':}__!.‘;'.'-.ltr' 48 or t0 suit | 13533 1842% Lbs. 478 Cu. I'e.
1oy 9 llz 323 r 8T A L :ij-g“xlu'?su”ur:usuit; 14700 20500 Ebs,  §15 Cu. Fr,
tf_‘:"h
- 3 LT ]
B !
: et
F 1I- o




! EQUIPMENT “A"

Engine complete as specified including flywheel, water jacketed exhaust manifold, fuel pressure gauge, lubricating oil
pressure gauge, cylinder safevy valves, air starting globe valve, lubricating vil service cank with inlwilt steainer all on
engine also one 12 " x36 " serviee (day) fuel tank with inbuilc straimer, one hall companion coupling with boles and
nuts to fit reverse gear throst lange, set of open el engineers steel wrenches and box wrenches, lywheel bar, and
following spare parts: ;

I—Hatra complete spray valve l==Eshaust valve Bleallic packing and | ring:

d—38pray walve noeile nips I—Eshsuir valve spring 18zl fuel pipe ansd unions

e—Spray mowele gaskes l=—5et air inler garkees 1—Punch 1o remove ipray tips !
I==fpray nozzle cam painis l=5¢t eylinder head gaikers 1—Fuel punip pPunger

A—5pray pocele cleaning weedles I—Spray walve 1ot tube I—Spray tip cleaning plunger
I—35pray walve testing clump

When price is giverr with Equipment A" above aceessories and spare parts are ingluded,
- The following special prices apply only when equipment is SOLD WITH ENGINES and arc olflered as an induce.

ment tw the purchaser to provide the proper equipment for his engine at a minimum cost. On all subsequint vrders, = Y
or replacements, the regular prices will prevail, ; : W s
AIR EQUIPMENT “B" 70 HP 90 HP - :
I—No. 0 size auxiliary gasoline engine and air compressor... . . . . 15000 EYERTRIT T
1—18" dia, x 60" air receiver for starting air .. . .. T
2—18" dia. x 60" air receivers for starting air....... pratans - w o 44,00 144,00
I—TFleavy type Globe valve for air receiver . 4.50 ;
* A—Fleavy type Globe valves for air recciver R el ] 12.00 L2.00
I—Air pop safey valve .. . -« ; .00 &. 010 (A1
o T Y S R S e i Hiferal i 7.50 1fiil.'l :
I=Air whistle and valve . ; 9.00 * 000 oo
Total Price EQUIPMENT "B __ : e A R 245,00 $328,50 $328.50
L8 ‘
PROPELLER EQUIPMENT “C* 3
I—3 Bade bronze propeller § 47.Am $15%.00 . L1600
3 b—12 It fum; steel ’U‘UPL'“L'.L‘ shafe with 2 bronee slecwes d
% and propeller nue and couplings ., e 13300 160,00 (ETIRI
I—10 Fr. long steel intermediate shafe and coupling e BDLOU 7000 70.00
I—1rass steen bearing and lag studs with nus . ; §7.00 75.00 75.00
I—Brass stuffing box with lag studs and nues A S S $4.00 54.00
Total Price EQUIPMENT Y ... L RA7E.00 $512.00 .izzz.mﬁ@_

SEA WATER FITTINGS. EQUIPMENT "D”
5

2—Drass sca valves..oienns i -5 1900 § 19.00 ° 5 19,00 4 |
2—Nlirass case sea nipples and Manges..,..... oo oo e v i, . 1800 18.00 1800° |
2—Brass casf sea sCRAINETS .. oo AR R R T .00 ; 600 |
Toral Price BOUIMENT 2D b, § 43.00 £ 4300 o 00 .

e a 13 - 3 LR EE i '."'d-; ;

SUNDRIES., EQUIPMENT “E” ‘ %

e I—FExhaust Muffler . . ] il . § 27.50 £ AR § 3R f
©1—S8et galvanized foundation lags' and nuts ... i s ranahens i e P 0 .24 o o £.29 |
I—0il filler and 2 squire cans : Bk o e 1,50 |50 .50 |

Total Price EQUIPMENT "“E"
Total for EQUIPMENT B, C, I, E

3300 § 46,50 .t % 4690

féﬂ)i!;j?? H'f“l.[lLl _.:P'_.. . *_4"!4“_““

.f"- TALLE OF APPROXIMATE DIMINSIONS
] I TERMS OF NGRS

7obiP 90 HP @:}::D
2 A 129 145
1

(LR 12} 130
-l C 14 16 17,
= D 3 H g ]
! k= § 6 i al i
(©) e B 70 72 76 >
‘}. G ~§4 43 43 ,
- : I I4 11 - 3B
L J [ 12 I$ 5 @ !
ERSRT K 71 3 L]
e A Al | . 3
“F" i clearanice necessary go raive rocker to remawe spray valve, and te Jraw pistans. Coertified Priney Should Be Used far Inszallations.

Printed in 1. 8. A,
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31 January 1995

Ms. Jean Gerards

DIESEL PARTS OF CALIFORNIA
1900 East 12th St. 5-4711 bk
Oakland, CA 94806

Dear Jean:

| am writing to thank you and your associates for your warm reception and very thoughful
assistance when | stopped by your office late last Friday (the 20th) to discuss engine parls
for the Atlas 4HM763 installed new in my 1924 bullt 86 ft. motoryachi----the WESTWARD.

Enclosed is a photo of the boat taken recently; WESTWARD has been her name all of her life, it
is-only a coincidence that she shares a name with the agove mmpany—---vd‘nch | started in 1982
fully 11 years prior to my purchase of WESTWARD. R ;
The copy which you made for me of the original pars banmupﬂratmg -maintenance manual for
my 9 x 12 engine was a generous and invaluable contribution on your part to uur eﬁnﬂs to keep g
the engine well maintained and runmng in top-form; l‘nunh yuu

| will be cruising the WESTWARD in Me.mm and Cemrm Arnerrca (and perhaps b-a;runu} oVEer . _
* the next few months; we will certainly be in touch, efther directiy or via Dan Grinstad of Ace
Towboat in Seattle, when any paris needs arise. You can be certain of prompt payment by this
office of any amounts that may be -::n.-.rmg lo you for your suppoii. Please contact Nina :
Hernandez here if you have any questions or needs for-credit info in my absence.

Thank you again for your past and recent support of (reportedly!) the oldest Atlas engine still in
service; and thank you in advance for the future service and support: that the WESTWARD -can
and will rely upon from you in future. i
Yours Very Truly,

WESTWARD TRAWLERS, INC.

Hugh Reilly
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The material in the-Inatructions has been drranged in sections
each dealing with a specific subject or subdivision of the engine.
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High Pressure Fuel Pump - - - = = = = - = = -
Fuel Rail and Tubing - = = = = = = = = = = - -
Fuel Pressure Regulating Valve - - - - - - - -
Spray Valve and Serviecing - - - - = = = = - -
Spray Valve Timing - = = = = = = = = = = = - =
Balaneing Engine for Gyl Load Distribution -
GOVERNOR i - = = = = wimi= = om s e e e ) o

REVERSE GEAR AND THRUST BEARIHG —————————

Planetary Tranamisslon - - - - - - = - - - - -
Clubeh - - = = = = e oo B
Heverse Gear Brakes - - - = = = = = — = - - =
Thrust Bearing - - = = = = = = =« = = = = = = =
Dismantling and Adjustment - - - - - - - - - -
LUBRICATING OIL BYSTEM - = = = = == - = - - - -
Lubricating 011l Pumps - - - = = = = = = = = =
PElter - - - - —a c-orcio o s o SR e e e
01l Cooler, Lubrlcator and Drive - - - - = - =
COOLING WATER SYSTEM - - - - - = - - e e e e
Cireulating Water Pump - - - - - - - - i =
ATE COMPRESEOR. - — = — = — = = - - — - & E- oo
MAINTENANCE AND INSPECTION - - - - = = = = = = =
Smaley BXHENSt. —h— - R e
Maintenance Routine - = = = = = = = = = = = =
PARTS CATALOG (Sub-Assemblies, Auxiliary Equipment)
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Section B:

GENERAL ENGINE DATA

The Atlas Imperial Diesel Engine described herein 1s of the heavy duty, ;
solid injection, full Diesel type, designed especlally for relisbllity amd
a long life of trouble-free operatlion. IT operates on the four atroke
e¢ycle, the sequence of operation belng as followa: :

1at Stroke On the downward or suction stroke of the platon, the inlet

valve 1s open and pure alr is drawn into the cylinder
through the alr inlet manifold.

ond Stroke On the second or compression stroke, this air 1s compressed. to
about 400 1lbs. per square inch, the heat of compresalon ralging
the sir temperature to & point above the ignition temperature
of the fuel. Just before the plston reaches top center, the
injection ias completed shortly after the plston has passed the .
top dead center. :

3rd Stroke On the power stroke the injected fuel oll burns, increasing the
preasure within the cylinder, and driving the piston down . .
through its working stroke. Shortly before bottom center posi-
tion is reached, the exhaust valve opens. 5

Ith Stroke As the piston returns toward the head, the burned gases are.
discharged through the exhaust valve, and as the piston reaches
top center the exhaust valve 1s closed, the inlet valve is
opened, and the cycle 1s repeated.

The following engine data applies to englnes covered by this book:-

MARIHNE STATTONARY
MODEL, ——e=| ZHMTES AHNTES IHSTES ARSTES
NO. OF CYL. ] 4 o 4
BORE gt gh g" gn
STROKE 12" 12t 12" 12"
RATED OPERATING
SFEED 25 RPM 25 RPM 400 RFPM 400 RPM
HORSEFOWER
RATING 75 110 80 120
FPISTON SPEED
(FEET PER MIN.) 650 850 800 BOO
LUBE OIL FUMP'
FRESSURE 4,3 4,3 E.4 H.d
(GEAR TYFE) G.F.M, G.PMs GaPala GeFPaMa
LUBE OIL FUMF
SUMP 5.8 5.9 6.2 6.2
(GEAR TYFE) GaF M. G.P.M, G.F.M. G.P.M.
HJEL THJ.’LHE; PUHP :I.lEI 1-5 1-9 1-9
{GE.F-I-R TYFE) * GaPaMa G.Fa.M, G.F.M. G.P.M.
APFROX. WEIGHT 12600 . 14760 13385 15470
(WITH. FLYWHEEL) LES. LES. LB3. LBS.
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| Bilge Fump - Sinple Acting
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\k FRESSURES: _
ek bolcating QlaliPrassuneR s s nieis el s 5 S 30 to 45 1lbs./Sq.In.
cooling Water (at pump discharge) - - - = - - 20 1bs./Sq.In.MAX.
‘ Fuel 0il Eat transfer pump disch.) - - = - - 10 1bs./Sq.In.MAX.
; T (s n I R SR e it T O 1500 to 4500 lbs./Sa.In.
'i St me R EraapuUel Ch=r SHEE S et e 125 to 250 1bs./Sq.In.
| TEMPERATURES :
cooling Water (Engine outlet) - direct d
cooling - = = - - = = = 125° F.. Max.
Cooling Weter (Engine outlet) - ‘Indirect -
cooling - - = = = = - = 160° F. Max. =
Iubricating 011 (Cooler Outlet) - - = - = = = 130° F. Max.
Exhaust Temperature (at full load 5
full speed) - - - - - - 750° F. Max.
-t
EXPLANATION OF TERMS "RIGHT" AND "LEFT" HAND WHEN APPLIED TO COMPLETE ENGINES
ptlas engines are bullt and designated as Right or Left Hand Engines.
This designation has no bearing as to the engine location or arrange-
ment in a vessel or power plant. An engine can be easily identifiled
by faclng the governor Oor gear end of the engine and 1f the governor
is to the Left of the observer, the engine is Right Hand. If the
Governor is to the Right of the cbserver the engine is Left Hand.
N

1

Engine R.P.M.

4 Times Engine R.P.HM.

B :
3-1/4"
1/2 Engine R.F.M.
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y : 4.1 RECOMMENDED FUEL' OTL, SPECTRTCATTON...j fienicnin S18: 60 atial oi) kil hmiiycs
f13hné=.‘ Ay L o Wiaeoaity — - - = & = - - - - 35 to 70 2.U. Seconds at 1009 F.
: . Gravity (A.PLI.)-i=i= —iimimim = Minimum; 2824 i e G
'Conradson Carbon (A.3.T,M.-D189)- Maximum 0.5%
; s chih i AR = - === 2= === == o= = Maximum 0.05%:
vl g B.B. AW, == == = = = = = e == = Maximum 0,
e . Sulphur (A.3.T.M.-D129) - - - - - Maximum 1.0% ik . L o e
Ignition Quality- - - - - - - ‘= - 4o to B0 Cetens Wumber or-egulv- . s @ o = 0
5 % . ?1§nt in. other fgnltlon: = fn . uss
(Andex. : il ;

2. EFFECT OF FUEL PROPERTIES ON PERFORMANCE
As adjusted at the factory the engine will operate satiafactorily on fuels with
wiscosities per above specification. It is possible to uae thinner fuels but the
operation 1s apt to be "sneppy" and it may be difficult to maintaln even cylinden -
loed balance &t varying loads. Fuels with viscosities leas than 35 3.0.5. may also.
~ “require special spray tips with smaller orifice holes than stendard or the fuel . =~
pressure may have to be reduced.  0n the other hand fuels with high viscoaities may
require larger apray orlfices than standard, inereased fuel pressure and.infextreme’ '
\ : cases longer period of injection. To insure good operatlon 1t la recommended that =t
the viscoaity be held to the specification. L

Bl -Ed 1-2

/ °  The gravity ia of secondary importance. A minimum of 24° A.P.I. 1s merely glven
aince heavier fuels generally requira specisl treatment, such aa heating and cen-*
trifuging, before they can be burned suceesafully. :

The "Conradson Carbon" or "Carbon Residue” in -the oil is an index to the amount of _
carbon which will form in the combustion chamber. Fuels with high "Conradson’ . ©
Carbon® may cause carbon to build up on the spray valve tipa to such an extent that
the fuel apraeys are deflected causing poor cperation and amoky -exhaust. The highar
the Conradson Carbon the more frequently will i1t be necessary to cleen the spray
1 valve tipas. Experience also indieates that maintenance costs will be higher when
'?“} fuels with high "GCarbon Residues" are used. : R a1 TRl L :

e e The Ash content of & fuel 1s & measure of the amount of mineral material it con- .
tains. . After burning the mineral residues are abrasive and it is consequently lm-.
portant that the Ash content be limited to 0.05%. If the content is higher repid

. wear of eylinder liners, pistons and rings will result. ! - R T T

The 1tem B.5.4W. (Bottom Sediment and Water) 1s an index to the fuel's cleanliness.
L T It 153 good economy to use clean fuel and store it in clean tanks. "Cleanliness do =
08 Y handling the fuel is also important -(See paregraph entitled "Importance of Clesn-. & -
: lineas in Fuel Handling" in BSection H). ' ; ' A
When the fuel oil is consumed in the engine Sulphur burns to Sulphur-dioxide.: = = .
Under normal operating conditions most of this gas is ejected with the exhaust "0 -
gases. If, hovever, temperature conditions are low enough, that 1s, if the engine
is idling at low speed and under cold conditions, the sulphur-dioxide gas combines .
with condensed water vapors to form & corrosive acid vhich will attack metals used
in the engine and exhaust zystem. It is consequently particularly important to.
. hold the sulphur content low in fuels used for englnes subject.to variablXe lcadg -
with long periods of 1dling and also for englnes subject to frequent atartidg and
atoppling. ; : o E :

The Cetans number of & fuel is an index of the ignition quality. Low Gaﬁéﬁﬁ,iaiuaa
produce excessive knocking. Excesaively high Cetane fuels cause high axhaust tem-
peratures and smokiness of the exhaust. LT

Although the Flash Point doea not affect the suitabllity of a diesel fueiﬂ}ﬁﬁié'
well to specify & minimum of 150% F, since astate laws and Classificatiocn. Socleties
generally require this minimum. The Pour Point of the fuel should be at Ieast 15° F.

below the lowest temperature to which the fuel storage tank is subjected. &
3. LUBRICATING OIL |

We redommend that a good grade of Marine type pure mineral oil be used in tﬂﬂi; .
engines. The oil should be stable under the temperature conditions encourtered in .
.« the engine and should be resistant to oxidation and sludging. Tn general, regarding
quality of lubricating oil we refer you to a Lubricaticn Instruction Book whigh will .
be sent to any customer or operator requesting it.. This book contalns some. good %
. pointers on the selection and care .of lubricating olls.. s -~ . R ot - B Tk
i el i o & Ha L U e T, T f_:_ff_-ﬂ-ﬂh'ﬁijf;?rili.ﬁh'-:l i
# = w3l I i U R, e ] 1 _¢ W :.,;.
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It 1= not necessary to use compounded olls, 1ie:, oils containing additives,:.
~Ators, antl-oxidants, carbon removers, atc. in Atlas Engines. There are, however, = -
many good compounded olls on the mavket and thease may be used providing extreme ob

" i tion is exerclsed and the action of the oil in the engine ls abaerved closely. -

When & pure or "straight" mineral oil is used some carbon or other deposita will
generally be found in the crankcase and sump tank. 'The amount of these deposits de-
pend greatly on the quallity of the ail which has been used and for good grades of
ol the deposits are not excessive and In any way harmful to the engine. The
chemicals contained in the compounded olls enable these oils to carry the carbon and
other conatituents of the ususl crankeasa deposits in suspension. The compounded
oils &lso have a strong tendency to breal loosze and cAFTy AWAY any existing crank-
gase deposits and aince there 1s & 14mit to the ameount that can be sarried in sus-
penslon clegging of filters and oll lines may result. n uthioat

importance to thoroughly clean out the crankease, oll lines and agﬁg tank befors
unded oll. 8 en added precaution we

chanpging from & atraipht mineral oll to & ﬂﬂ%%°
suggest that the firat batch of compounded be used only for about 25 hours and

then drained off. These precautions apply also when changing from one compounded
oll to another compounded oil of different make or brand.

If a compounded oil is used the non-gorrosiveneas of this olil must be locked into
very cerefully. In this econnection the Engineering Dept. of the Atlas Imperlal
Diesel Engine Co. is available for consultation and they will be glad to advise
yhether or not an oil is suitable for use in this englne. :

With regard to viscoslty grade our recommendations are that the viscosity at 130° F.
be between 235 and 270 3ecs. Saybolt Universel. This corresponds to an &.A.E. via-
cosity rating of 30 to 40. In other words, the oll to be used should be & heavy
5.4.E. 30 or a light 3.A.E. 830 oll.

In regard to drainage periods we suggest that the first batch of oil be drained
after 100 hours of service. Thereafter the suggested drainage period 1s 200 to 280
hours. This period may be lengthened somewhat on englnea which are equipped with
waste packed fllters. ' In that casze if the filter cartridge is changed beflore the
oll is badly discolored and loaded up with 1naolubles or forelgn particles, drainage

ot . pericds of 400 to 600 hours can be used, In the cases where no waste packed filters P
{ L are used the oil will of course not be tyorn out" after 200 hours of service if 1t = F
b is of & good grade. . It will, however, be dirty and will contain insolubles which hh
i should be removed from the lubricating oll before 1t is re-usad.

The same lubricating oil as used in the crankcase of the engine 1s also sultable for
use in the mechanigal lubridator. In the case of the mechanical lubricator, however,
it is highly desirable that new oll be used. :
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INSTALLATION INSTRUCTIONS

PREPARING THE ENGINE BED

The succeas of a Marine engine installation depends greatly upon the construction
of the foundetien and upon the cere exercised in lining up the engine to the pro-
peller shafting. Poor installations will result in excesasive vibration and con-
tinual change in engine alignment. The result is poor performance and failure of
vital parta. For this reason Atlas Imperiasl Diesel Engine Co. cannct guarantes an
engine unless the engine foundetion (engine bed) 1s strong and 'rigld encugh to pre-
rent vibration and changea in alignment.

The importance of rigidity in the engine foundation cannot be over-emphasized and
it muat be securely fastened to the hull of the vessel sc &3 to be virtually a part
of the hull copstruction. For installstions in old hulls, where the rigldity of
the hull is guestionable, the foundation should be extended fore and aft as far a=
posaible; twice the length of the engine is suggested. Stiffeners should be fitted
to prevent the foundatlion from twisting and weaving. In twin acrew inatallations
4+ 1a edvisable that both foundations be.stiffly connected and braced to each other
end to the hull. Steel foundations should be welded or riveted. Avold bolts or
gerews which may work loose.

When preparing the engine foundation always obtain certified outline printa.. Do
not use figures or cuts in bulletins or sales literature. The top faces of the
foundation must be straight and should be lined up so that they are parallel to the
propeller shafting. Athwartships the two top faces should be level. The founda-

tich should be constructed so as to allew 1" to- 14" thick shima eor chocka between
the engine supporting flanges and the top faces.

INSTALLING THE ENGINE

The engine should be lowered onto the foundaticn and allowed to rest on the leveling
sepews. For wooden foundaticna provide steel plates of sufficlent area and thlek-
ness for the leveling screws to rest on. (Min. 4" x 4" x 4" to 3/4" thick.) Shift
the engine sideways until the centerline of the crankshaft lines up with the center-
iine of the propeller shafting. Then by means of the leveling screws adjust the
height until the centerline of the crankshaft exactly lines up with the centerline
of the propeller shafting., Also level the base athwartshipa. When alignment in all
planes iz at hand the following check should be made.

a. Turning over shaft there should be no binding between the centering splgot and
recess of the tvo coupling halves. 4

b. The faces of the coupling halves should be parallel regardless of the angle
through which either or both shafts are turned. With the propeller coupling
half held against the enginé coupling half, but not bolted, it should not be
poasible to insert & 0.003 in. feeler at any polnt between them. Check at top
and bottom and the tvo aides before bolting flanges together. !

If engine has been inatalled before launching it is advisable to temporarily bolt

1t to the foundaticn at this time. It 1s not advisable to proceed any further be-
fore launching unless the hull is extremely rigid. When the wvessel is afloat the
alignment should again be check®d and if folnd satisfactory a chock should be care-
fully fitted at each holding down bolt. This applies fo ateel foundaticma. In.
wooden foundations careful measurements should be taken of the distance between the
bottom of the enpglne supperting flanges and the top of the foundatlon. A continuous
wooden shim should then be prepared and this shim should exactly fit the space be-
tween the foundation and the engine supporting flanges. The shims should be at
least as wide as the supporting flangea.

After the engine is resting on the chocks or wooden shima it 1s advisable to check
that the foundation is supporting the engine evenly over the entire length. This

1s best done Wwith a #6506 Starrett Strain Gage. Check the distance between the in-
side faces of the crankwebs with the corresponding crank on upper and lower centers.
{8ee figure in Section F for strain gage location.) Readings for any one crank
should not differ more than .003"., Distortion of the last two cranks only indicates
that the erankshaft is cut of line with the preopeller shafting. (When making this
check the engine and propéller shaft -couplings should be bolted together.) Check
the lest two cranks in the two horizental positions also. If misalignment or un-
even support is indicated determine the cause and correct.

When the final alignment has been accomplished permanent foundation bolts should be |
fitted. For steel foundations drill and ream for fitted bolis. 3Spaces belween the
foundation bolt chocks can ther be filled with type metal. .
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Section C
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SERVICE PIPING

Flan all piping carefully and use as short and direct lines as poasible. To im-
prove the general appearance of the installation, piping should be laid below the
engine room floor when it is possible to do so. Removable floor platea sheould be
provided and care should be taken that all piping is accesslble. z

FUEL AND LUBRICATING OIL PIFING

dae Saction N for plpe sizes and arrangement of the fuel day tank. 3See Sectlon T
for lubricating oll day tank connections. Pipe sizes are stated in these 3ectiona.
Frovide drain valves and vent valves where necessary and remove all scale and dirt
from pipes and fittings before lnstalling.

COOLING WATER PIFING

Locate the 2es cheat far enough below the water line to prevent uncovering when the
vessel rolls, It should be provided with a coarae grating. Inside the hull a
atrainer of ample slze should be provided with gate wvalves on each aide ao that it
ean be isolated for ecleaning. For engines eguipped with centrifugal cireulating
water pumps 1t 1s particularly important that the reaiatance in the sea cheat, .
atrainer and piping be as amall as poasible. Use aa few bends a3 poaaible and do
not make elther suetion or discharge plping longer than necessary. Locate the over-
board discharge not more than 3! above the water line. All valvea should -be gate
valvea - not globe valves, Use pipe alzes called for on the outline drawing.

STARTING AIR PIFPING

Alr tenks should conform to A.S.M.E. apecifications and should have ample strength
for 250 lbs. per aguare inch presaure. Each tank should be equlpped with & safety
valve and & globe valve for isolation. A drain valve should also be provided at
the loweat point and thia valve should be accesalble. 1

Panks should be connected to the engine starting air header using the pipe slze
salled Tor on the outline drawing. Frovide a globe valve next to the engine. 4All
valves and fittings should be of heavy pattern for at least 250 lba. per 'sq. inch
pressure. The air compressor on the engine should be connectéd to the tanks with
pipe of the size called for on the outline drawing and valves and rittings of heavy
pattern. - The air compressor discharge pipe should preferably be run to the alr -
tank. It should not be connected to the piplng between the tank and the atarting
air header. Air compressor unloader should preferably be connected to the tank
with its own piping op tubing. Under no clreumstances should it be connected to
the compreasor discharge line.

EXHAUST SYSTEM -

A1l exhaust piping should be installed in the shertest and moat direct manner pos-
sible. When bends arTe necessary use long sweep fittinga. Use the pipe size called
for on the outline drawing for lengths up teo 20' contalning & maximurr of three
banda. ” For 3 to 6 bends inerease the plpe to the next nominal saize and for each
additional 30! length inerease by cne pipe aize.

In order to protect the engine and piping from undue straina a length of flexible
metal tubing' should be installed as near to the engine aa posaible. It is also
recormended that flanged connections be used for ease of dlsmantling end cleaning.
For twin screw installations it is recommended that separefe exhaust lines be used.
If exhaust lines are combined and only. one engine is running, scot and cafbon will
be blown into the other engine through the open exhaust valve. .

i
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 crank several revolutions..
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Section D * -

i OPERATTING. TNSTRUCTIONS

Before the nperator attempta to run the angina, he ahﬂuld car&fully atudy the chap-
tera dealing with the mechanicel detells, especially the governor. After familiar-
izing himself with the principles involved, the operator will underatand the signif-
icance of the vapious mnvamenta of the control levers and will be able to handle .the
engine intelligently. -

L

STARTING ATIR LEVER

Observe the cﬂnatrﬂntiﬂn of the atarting alr lever, 3
which is connected to the rocker shaft cn one of the =
end ¢ylinders. See Fig. D-1. The lever is held in 2

the running peosition by a apring loaded lateh whieh
engagas & noteh 1n the quadrant. . It may be moved to
the atarting position by presaing down con & pin in
the handle.

The starting air rockers are mounted eccentrically on
thelr fulcrum shafts. The ends of thess shafts are
connected together between the eylinders, ao that the
atarting lever actuates all the shafta. When the
shafta and lever are in the "Run® position the eccen-
trica are up, with the outer ends of.the rockers

S
AImIZENIm)

raised. The 1lifters are then held up. clear of the
cams bg springs. When the shafts are turned to the
"Start” position the lifter rollera are pulled down

Into -contact with the cams, which then actuate the

starting alr valves as the cam shaft rotates. FIG. D=1

INITIAL STARTING AND STARTING AFTER PROLOHNGED SHUTDOWH

{a) A final check should be given all fuel, air, lubricating oil and water lines,
giving attentlon to the location and position of shut-off wvalves, check valvesa, ete.
It ia well te trace each system through making sure that there are no short cireulta
or blockages.

(b) For the initial starting it is well, although not absolutely necessary, to £ill
the pressure lines and passages of the lubricating cil aystem. For this purpose &
small hand operated gear pump or platon pump can be used. When the preassure lines
are full, a slight pressure will register on the prassure gauge. This procedure
will inaure lubricating oll pressure immediately upon starting. ;

(¢) Hand oil the engine at all the points listed under "4_HOUR ROUTINE" in the
"Maintenance & Inapection" Secticn. F11l thg menhan1¢al 1ubr1natnr and turn its

\.

(d) In engines h&ving leas, than aix crlinﬂara ‘the atarting pnuition of the- platon
cycles do not overlap, .In other words there are desd spots at certain polnts where
no air starting valve 1z opened. Whien starting these engines 1t is therefore necea-
aary to bar the engines over - always open the cylinder relief valves - to apot one
of the pistens at a point slightly.past top center on the power stroke. When on the
power atroke both intake and exhaust velves dre closed.

(e) Open the small vents on top of the outlet fittings of the high pressure fuel -
pump and operate the hand priming pump umtil fuel flows from both of these points.

Then cloae these vents and pump up the fuel pressure to spproximately 1500 1lbs. pem
8q. inch by means of the priming pump handle on the high pressurs fuel pump.

(f) See that valves in starting alr piping between air receiver and engine are open
and that there is sufficient air pressure available. (If the engine has previously
been timed by means of fuel pressure or if it has been barred over it is good prac-
tiece to cleose the apray wvelve Lsclating welves and open the compression release
valves and then turn the engine over on air until any execess fuel in the combusticn
chambera hes been blewn out.)

{g) Set the governor control lever at the center of the sector.

(nh) Disengage the propeller shaft clutch.

(1) Move the starting sir handle to the atart poaition. The engine will then turn
over on air. As soon as fiping commences, move the starting air handle back to the
running position. Run the engine slowly at fipat and control the speed by means of

the governer control lever. Adjust the fuel pressure to about 2000 to 2500 lbs. per
8q. inch. Then immediately check and watch the following:

1.
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1. Lubricating oll pressure’and circulation,' Observe oll level in day tank or .
aummp tank. FEnglne will absorb several gallﬁns when started up'y

i
| 2. Cirdulation of acoling water. Do not rin the engine lnnsﬂr than 2 minutea on i
i at high speed unless water cirgulation has 4tartﬂd+ 4 {Dma instances priming ]
. of the water pump will be necessary but do not prime until the EIIEIM fin cool A AE &
i } 3. 041 and water leaksge from external lines and fittinga. '
t k. Hot bearinga. Feel covers at intervals to locate any hot areas which would !
indicate hot oll from & hot bearing. i, T L g
5. Feel water jackets and manifolds for even waterp cireulatiun. ;
£. Check the response of the fuel pressure relief Hnlvé by meving the hnnﬂla up
and down and watching the prﬂnuurﬁ gauge
| T. Listen to the engine fur evenneas of firing and mechanienl knoeks.

{j) The engine should then be gradually brought up to full speed. Increase the
apeed slowly and run at each new apeed, checking the items under {1} at each in-
craaae,  After running for a few minutes at full speed without load, reduce the
apeed to 1dling, engaﬁg the cluteh and again slowly bulld up the aspeed, incressing
the fuel pressure to 4000-4500 1bs. sg.in. as full speed is reached. -

3. ROUTINE 3TARTIHNG -

Alvays check the positions of oll and water shut-off valves and make certain that no
toolas or the barring lever -have been left where they can interfere with' flyvheel or
shafting. &Spot the engine in starfing position. See (d) under Paragraph 2. wfter
atarting up check water circulation, lubricating oll level and pressure. The forma-
tion of & habit of chwecking these items automatically whenever the engine ls atarted
iz likely to prevent aceldents and serious damage. For routine atarting it is only .
| necessary to apply steps (d), (f), (g) and (1) in Paragraph'2? whereupcn the fuel .
pressure ecan immedistely be raised to 4000 1bs., and the engine brought up to full
apeed. The engine 1s;usually started with the ¢lutch disengaged, but 1 dealred it
i may be atarted with the eluteh engaged.

L, RUNNING

The following items should be watehed and regulated 1f necessary:

e L ——————

(2) 041 Pressure. The lubrisating oil preasure should be maintained between }ﬂ 1lba. ﬁ
kub per sguare inch and 45 1bs. per square inch.
3 (b) Coocling Water Temperature. For Seawater Cooling the outlet temperaturs should

not exeesd 185Y F. If e Fresh Water Cooling Eratam is usad the outlet temperaturs
may safely reach 150° F.

(e) Fuel Pressure. The fuel preaaure should be varled with the engine lead., At
full Toad a pressure of around 4000 to %500 1lbs. per square lneh will give the best
reaulta. However, as the load is reduced the fuel pressurs should also be lowered
to prevent too great a withdrawal of the wedges. Too high & fuel pressure at low
spedds causes very short injection perleds resulting in roughness and unevern engine
cperation. About 2000 to 2500 lbs, per_ sq. 1n£h 1s suitable for 1dling.

et i T

(d) Mechanicel Tubricator. The feed from the mechanical lubricater should be ad-
Juasted to 15 to 20 drops per minute par fead.

(2) Emhﬂuat Tetrperaturs. The nﬂrmal full load and speed exhaust temperature ﬂhﬂuld
not exceed the wvalue stated in-S8ectlon A. If the temperatures for all eylindera are
above the atated value overload is at hand. If the exhaust temperature for any one
cylinder is too high or too low the infection ayatem is prabﬂbly at fﬂult {3ec
Section on "Smoky Exhaust" under “Haintenunce & Imapection®.)

(f)} Exhaust Appearance. Observe the exhauﬂt eppearance. If 1t 1s smoky inveatigate
the cause. _In moat cases the spray valves are raapunsihls for smoke. See section
on "Smoky Exhsust" under "Ha.intemnce & Inapection".)

5. TO STOP THE ENGINE

Turn the wedge shaft control lever located on top of the governor drive housing.
This lever is connected by linkage to rotate the wedge shaft, pulling out the vedges
and shutting off the fusl. The lever must be held in the stop position untll the
engine comes to rest. A latch relesse mechanism permits withdrawal of the wedges by
means of the control lever without interference from the governor. : )
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faces will vear, with the vesult that these measurements will Emdﬁ&.llir:. j..q.qr;:iﬁi ]

same amount the shaft will still be in line =

As long as they all increase by the

however, and there need be no worry even though they do not agree with the ioriginal |

readings stamped on the bridge gauge, But if at any time the Pyear down’ or dif-

ference between the curpent readings and the original readings stamped on the gauge =

differs by more than .004" between two adjacent bearings the low shell should ba
replaced at once and the crenkshaft re-aligned. ' This job should be undertaken only

~ by an experienced mechanic. -A careful record should be kept of all bridge gauge.

readings taken from time to time.

The bridge gauge measurements deseribed above should be made succesaively, -removing
one bearing cap at a time and replacing 1t before procesding to the next bearing.
When making measurements the crankshaft journal must be forced down against the
ghell by means of & jack bearing againat. the centerframe. Protect the shaft jour-
nel with a plece of wood or sheet copper. An indication of low bearing shells will
ususlly be glven by looseness of the shell in the saddle. II it ia posalble to
freely rotate one of the lower gshells by hand when adjacent bearing caps are balted

down, it 1s quite probable that this shell 1s unduly worn and 1t should be checked
with the bridge gauge at cnce.

If & bridge gauge is not available, crankshaft alignment may be checked with & gap
or strain gage as follows: Stamp two center punch marks as shown in Fig. F-1 on all
cranks. Starting with No. 1 eylinder crank remove &djacent main bearing caps and
locate the crank s near lower center as gap gage will permit. TUsing jack screws
between bearing journal and center frame force shaft against lower bearing half
{protect shaft with a plece of wood or sheet copper) and record the gap gauge read-
ing. Then loosen Jackscrews and bar over until erank is on upper dead center.

Again tighten jack screws and record the gauge reading. Repeat on all other cranks.

GAP OR STRAIN ‘Ll CRANKIN
GAGE - &= = fﬂEHTER
LIGHT CENTER L-"'q
PUNCH MARKS o 1
 DIRECTLY : *?FL- =
. OPPOSITE EACH OTHER
b 2 4y
| ¥ crAMKIN i
= LOWER CENTER

FIG. F-1

Comparison of gauge messurements in upper and lover centers will indieate crankshaft
aligmment conditions. Normally the measurements for the cranks in top position are
slightly larger than measurements for the same cranks In the bottom position.  How-
ever, the difference in measurement for any one crank should not exceed .0005" per

inch of shaft diameter. - If this is the case, realignment of the crankshaft bearings
ia indicated. . L AT

TR L ) -
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Section G
THRUST BEARING

MULTI-COLLAR TYFE

All loeds in & fore and aft direstion resulting from propeller thrust are ecarrled
by the thrust bearing. Thias bearing is logated aft of the flywheel on pads at the
end of the lower base. Water jackets are provided in the bearing castings and a
small supply of cold water 1s bled from the main water inlet manifold to the bear-
ing. A positive supply of oll is fed to the bearing from the mechaniecal lubricator

located at the forward end of the engine.

In general the thrust bearing assembly consiata of three parts: the bearing, the
gap and the thrust shaft. Both the bearing and the cap are water Jacketed. Each
containa dovetalled clroumferential grooves which when lined with babbitt about "
thigk form grooves for the thrust shaft collara. Between the grooves the eylindri-
cal areas are also lined with babbltt se that sufficient journal area to carry o

“* subatantial radlal lead ia incorporated in the bearing.

In the erectlon of the engine at the factory the thrust bearing is treated as i it
wera an Additional main bearing. After all the lower main bearing shells have been
soraped into alignament the thrust shaft i1s bolted to the erankshaft and teataed for

truenesa. It is reguired that the total run out of the thrust shaft at the aft and
doss not expesd .002". In the meantime the thrust bearing (lower half) is installed
temporarily on the base. The thrust shaft ia then coated with blueing and the whole

shaft aspembly 1s lowered into position. The bearing is then ~himmed up or down,

movad forward or backward, to one side or the other and soraped until the bearing is

satiafactorily locatéd. The finished bearing muat be in line with the main bearings.

The thrust shoulders on the shaft must be a glose fit in the grooves but at the aame
time have clearance. An end play of approximately .005" te ,010" is desirable. The
leeation of the bearing shoyld be such that the crankshaft is alightly aft of its
eantral positlion in the base since the normal wear on the thrust bearing will allow
the crankshaft to move forward slightly.

' When tha foragoing conditlons have been met the thrust bearing (lower half) 1a
. dowaled to the base. The thruat bearing cap i= then seraped in and adjusted for
cglearance with shims.

. KINGSBURY TYPE -

Referring to Flg. 0-1 the standard atyle GH EKingsbury thrust bearing ia equipped
with two pairs of thrust shoes (3) (two shoes for ahead and two for astern thrust).
These shoes are individually adjustable fore and aft by Jackserews (5) whieh are
locked by lock wrench (6). A journal bearing, babbitted directly in lower thrust
bearing housing (1) and upper housing (2) is also incorporated. The journal bearing

ia located on the flyvheel end of the thrust bearing.

QIL LEVEL oL DRAIN
FIG, G=1

There 1a only one thruat collar which is forged integrally with the thrust shafk.
Lubrication ias aself-contained and automatic. The lower housing contains the lubri-
eating oll aupply, the oll level belng of such helght that the lower part of the
thrust collar dips into it. The oll 1s then carried to the top where scraper (8)
distributes 1t over the cellar thruat surfaces and takes off some oll for lubrica-

tion of the journal bearing. 011 is retained in the bearing by stuffing boxes at

1.



Seclion G

both enda. Do not take up hard on stuffing box glanda (T), as this will cause un-
necessary heating of the shaft.

To allow for oll filma between thrust bearing surfaces, and for expanslon by heat,
1t ia strictly necessary to provide longitudinal end play in Accordance with the
following table:

Engine Bore End Play
14 gnﬁ 15" .g%?j
114" .01k
10 .o12"
g" 012"

Tsing the jackscrews, adjust for end play as follows: Keeplng thruat collar in de-
sired fore and aft position, smet up firmly on forward-end jackserews so ahead shoss
will bear aqu&ll; egainst collar. Lock the agrews. Next set up op after-end jack-
acrews, using a "feelar” gauge, with thickneas equal to end play, back of the
pivetal support of each shoe. Lock the Jackscrews and remove the "faelera"”.

-2 P - ID

FPor average installation of propeller thruat bearings, a heavy turblne or engine oll
should he used. The oll should be chosen with dus regard bto viscoalty. If it 1a

too light, the lubricating film may be dangeroualy thin., If it ls too heavy, the
friotion is needlessaly high. &pagific advice as to proper viacoslity for any definite
installation is regularly marked on bearing nameplate. As a rule the viscosity
should be about 200 seconds Saybolt at operating temperature of the oll bath.. The
oll must be clean and fres from grit and other injurious subatancea. Fine grit has
a sgouring action and may gradually wear down the huurinﬁ purfaces. Poor oll may
cause corrosion. OL1 of good quality does not "wear out” by use in these bearings,
but lasts indefinitely if not contaminated.

It ia vitall ortant to ntalin the oil at a a able lavel. O0il level platea
are attached to bo aldea of housing, with "High" and "Low" oll levels noted. If
necassary £1l1l housing' with oil te "High" mark when not running. A slight draw
down of oll level will be noted when bearing is running. Occaslionally oll should be

added to make up for leskage and evaporation. Be sura the make up oil is clean.

The alr vent holes (%) should be kept open. 041 gaugé (11) may be placed on elther
aide of housing.

2.
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Section H

CYLINDER AND LINER, CYLINDER HEAD AND VALVES

CYLT

The individusl gast iron cylinders are secured to the centerframe and base by four
studa whieh are screwed into the base adjacent to the main bearing aaddles. . The
eylinders are lecated tranaversely and are aligned to the centerframe by machined
pads nlong one slde which repister with s step on the top of the centerframe.
Crankease sealer 1a used between the cylinders and the ecenterframe. I this joint
is disturbed the old sealer must be scraped off and replaced by fresh sealer before
tightening the eylinder nuts. Glyptael Lscquer la recommended for sealer.

On engines with 64" to 8" bore the cylinder bore is machined directly in the cylind-

er casting, which is made of & speclal alloy iron, heat treated to relleve stresses

and secure the correct hardness. A coraed space betveen the ¢ylinder barrel and the
outaide wall forms the cooling water jacket, plpe plugs in the outslde wall provid-
ing access for inspection and eleaning.

CYLINDER LINER (Engines with 9" or larger bore)

On the larger engines replaceable eylinder liners are used, mounted in the cast iron
cylindera. Hand hole covers in the eylinder wall provide access to the water
jacketa.

The eylinder liners are speclal alloy iren castings, heat trented to relieve stres-
sga and secure correct hardnesa. They are accurately machined to clese tolerances
and should be hendled carefully and care taken not to damage the fits at top and '
bottom. Spare liners should always be steored in & verticel position and should be
seeurely fastened down If stored on board ship. The water seal at the bottom of the
liner consists of two rubber grommets which should slways be replaced with new ones
whenever a liner is pulled. When lowering a liner into place, groeasé the grommets
freely with cup grease and use care to enter the grommets into the eylinder fit or
they may be pinched and demaged. The liner has from .003" to .005" clearance in the
cylinder at both top and bottom fits and no difficulty should be encountered in in-
stalling & new liner. A paper gasket .010" thick is used for the upper vater seal
between the liner and eylinder and & new gasket should always be used when replacing
a liner. The fits and shoulders cn both liner and eylinder should be carefully
agreped and wiped elean to assure & water tight joint. Care muat be teken not to
damage these shouldera, as a water leak wlll result.

A copper gasket, 1/32" thick, forms the gas seal between the liner and the head.
The gasket and both sealing surfaces must be carefully wiped free of all dirt when
assembling.

CYLT

The individusl cast iron cylinder heads are carefully designed to assure uniform
cooling. On the smaller engines pipe plugas provide sccess to the head jackets, and
ecover plates sre used on the larger englnes.

The eylinder head i1s centered by means of & splgot vhich engagesa the bore at the top
of the eylinder or liner. The face of thls splgot beera upon the copper gasket
forming the gas sesl. In the larger engines in which cylinder linera are used,
brass bushings screwed ints the eylinder and extending up intce the head carry the
cooling water. They &re sealed by rubber grommets. Passover pipes, connecting
parts in eylinder end head make the comnectlon in the smaller engines.

When a eylinder head is removed 1t should be placed on wooden blocks, mever on con-
erete floor or steel deck. The rubber grommets should always be replaced by new
ones and a2ll dirt should be wiped from the bottom of the head before it 1a lowered
onto the eylinder.

INLET AND EXHAUST VALVES

Two types of intake and exhsust valves are used on Atles Imperial Diesel engines.
One mey be termed cne-plece forged type and the other two-plece cast head type.

The two-plece cast head type consiata of & valve hesd cest of special heat realsting
alloy iron and & steel stem which is screwed and riveted to the head. Inlet and ex-
hauat valves of the two-piece conatruction are interchangeable and the same wvalve
may be used for elther intake or exhauat.

On engines where valves of the one-plece forged type are used the exhaust valves are
of a special heat resistant alloy steel end may be distingulshed from the inlet

1.
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T

+ valves by the "EXH." and "INL." atamped on the valve heada. The inlet valves ars

Torged of chrome nickel steel and are not sultable for exhoust valvea. The sne
plece valves should never be used interchangeably eoxcept in an emergency.

The ends of the valve stems are threaded for retaining nuta Which secure the valve
springa in place. The valves seat directly in the cylinder head castings and the

atems work in rengwable guldes pressad into the heada. I the guldes are replaced
they should be pressed in the same distances as the ones originelly in the head and
should be reamed after pressing in place. Use a standard reamer which produses a

hole with a dismeter to slze or .0005" overalze. FPor example the valve stem diame-
ter on the 64" bore engine 1a 5787 anﬂﬁtamam 5/8" reamer should be used which

should then reem the hole to .6250" ﬂg _ [

i . | 5
When grinding valves always finish the ding 1 8 co , And take partic-
ular care not to get any grinding compound inte the daF oughly clean all

tracea of the grinding compound from velve and seat before reasssmbling. B
Lubricate valve astam with elean engine oll ba e. If walve facaas !

ars badly pitted they should bs refaced in aeldl rinding to remova a3

pita will wear down the sests unnecessarlly ‘Go ove in the valve

fage., Badly piltted seata should alao be refath . Care must be -

taken to keep the seat concentric and sgquars wi a gulde. A
STARTING AIR VALVES

The starting air wvalve is guided in the head bR SHR h clamped "o the

valve stem and works freely in the head. Two pMEon T i%8he air seal bes i
twaen bushing and head. A nut on the stem secured tHé ¥ ifg and a epacer to the |
stem and also serves as retaining nut for the spring. The lower end of the apring !
is supperted by a washer, .bearing agains aylinder head. starting alr rosk- -
er 1s mounted ecoentrically on the rochke £ ooker a 8 ara connected

between the cylinder heads, forming one cemplete and w! engine is to

be started the entire shaft 1a rotated by alr cylinder ) ,
on one end, the eccentrics bringing the pu if ea) (on 6 eyl. 9 x ©

12 marine englnes) down into engagement with the cams. engine is running » |
the push rod lifters (or latehes on 6 eyl. 9 x 12 marine enginesa) are held up free

of the cams by springs. E !
PRESSURE RELIEF VALVES

Two pressure rellef valves are provided for each cylinder, loeated near the bobtom

of the head on the operating side of the engine. These include a manually operated

relief or "snifter valve", and a epring leaded salety valve. E

The valves are mounted in a tee screwed into the cylinder head. The snifter valve
is in the top of the tee pointing up and safety valve in the bottom.

SNIFTER VALVE

The hand operated rellef or "snifter” walves are small needle valves for release of

the compression when barring over the engine. They are also used as shut-off valves

when indicating or taking compression Pressures. g s
[N

SAFETY VALVE i

. -

cagalve cylinder pressures. They act as telltales t the pressurse
1a too high; and the popping of these walves 1s a definite lon that some-
thing i1s wrong and should be investigated at once. The valves are adjustable by
tightening the spring retaining cover, and should b Iiﬁiaiiéaua at 800 1ba.
par sguare inch. A Betscrew locks the cover to maigfain ‘@8tting. They should
be tried out oceasionally by prying up the lower spring washer 'with a screw driver
to assure that they are in operating condition.

The safety valves are spring loaded rellef walves I {413 ui ogoe of rellieving ex-
1n‘d'at

e —— R e e, T e e --":
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Section K
PISTON AND CONNECTING ROD

PISTON

The pistons which are of the one-piece, solld-akirt type are made of high grade cast
iron and are heat treated to relleve atreases and to obtain proper hardness. The
pilaton is ground atraight, that is without taper, Irom the bottom up to the ring
belt. The clearance in the liner ia .001" per inch of bore diameter. Iume to manu-
facturing tolerances the total clearance of the piston skirt ma¥y wary .001" up or
down from the esbove value. For example: the platon skirt clearance in a 13" bore
angine should be between .012"™ and .014". The head of the piston being exposed to
high temperatures 4a given & larger clearance, approximately .0055" to .00E" per
ineh of bore diamater.

FISTON FIN

The case hardened end ground plston pin 1a stepped, with differential fits im the
piston pin bosseas, The fits are sbout .0005" to .0015" presa on the amall end and
metal to metal to .0015" loose on the large end. Rotation of the pin in the piaton
iz prevented by the engagement of & dowel which projeqts radisally from the large
end of the pin with & groove in the bottom of the boss. A setscrew threaded into
the smaller pin boss enters an indentation in the pin to act as a retainer. The
getacrev 13 in turn secured by = locknut. £

FISTON RINGS

Six piston rings are used per piston, an oil ring above and below the platon pin and
four compression rings. Always assemble the oll rings with the bevel up, to slide

over the oil f£1lm on the upatroke and serape it down on the return. When overhaul- -

ing plstonsa, thoroughly clean all carbon from rings and grooves and top of platon.
Fuel deposit on the piaton skirt can best be dilssclved with cleaning aclvent or
palnt remover. Be sure oll draln holes below oil rings are open.

Check rings for side clearance in grooves and end clesrance, as measured in place 1n
the liner. BSide clearvance should be 003" to 005" with new piatons and rings and
end or gap clearance .005" per inch of bore diameter for the two top rings. For the
other ringz tire gap clearance should be .003" per inch of bore diameter.

Rings should be discarded when the side clearsnce exceedsz .0D08" and the end clear-
ance .007" to .008" per inch of bore diameter. It iz slso & good policy to discard
any rings which have been stuck for any length of time as they are apt to be out of
round and may not hold compression. Alweya check mew rings, measuring the aide
elearance, in the groove in which the ring 1s to run, with feslar gauge, &nd the

end elearance with the ring in the liner at the smalleat diameter. Never install
rings with less elearance than thet given above. A#As the oil ringa wear the width of
the flat inereases, with conseguent decrease in width of bevel and oll acraping
ability. Experience will determine permisslble wear without excesaive oll pumping.

CONNECTING ROD

The connecting rods are ateel forgings, rifle drilled to carry oll to the platon
pinz. Shims between foot of rod and crankpin box provide adjustment to balance
compresslion pressures in the eylinders to the desired value. The distanse "X" [aee
Fig. K-1), between the top of the platon and the
top of the liner should be in accordance with the
tabulation below. If liners are not used, dimen-
sion X should be measured from the extreme top
face of the cylinder, not from the recess for the
copper gasket.

Engine Dimension
Bore and Stroke L i

64 x Bi 13/16

T x 104 31,52

8 x 10% 3132

g x 12 /Y4

When taking measurement "X" the platen should be
at top dead center and the cylinder liner must be
securely clamped down into the ¢ylinder. The cyl-
inder atud nuts must also be tight when making
this adjustment. Connecting rod shim adjuatment
in accordance with the above tabulation should be
used for altitudes from sea-level to 1500' and
will then produce compresalon pressures of 300 to
410 pounds per sguare inch. If the engine 1a

FIG. K-1 located et higher altitudes than 1500 feet above

hs
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Section K

sea-level dimension "X" should be smaller than the tabulated values. The Engineer-
ing Department of Atlas Imperial Diesel Enpine Co. will advise the proper adjust-
ment 1f the engine serisl number and altitude 1s stated. :

A bronze bushing for the plston pin i1s pressed in the upper end of the rod. If this
bushing is replaced 1t muat be reamed to allow & platon pin elearance of .0015" to
.0025" on 64" to 8" bore engines and .0020" to .0035" on englnea with 9" bore. Care
must be taken to keep the reamed hole exactly parallel with the foot of the rod.

The oll greoving in the bushing is carefully designed for cerrect lubrication, and
new bushings must be inserted in rod with the relief grooves on the heorizontal axis
of the pin. A ball check valve at the bottom of the rod preventa return of the
column of oll in the rod. Examine these valves at annual overhaula. The ball 1ift
should not exceed 3/32".

CONNECTING ROD BEARINGS

- The erankpin boxes are steel castings with babbitt 1ining centrifugally cast and ae-

curately bored. HNo attempt should be made to rebabbitt these boxes in the field.
New boxes may be obtalned from A.I.D.E. Co. and a eredit allowance will be made lor
cld boxes returned. Bearing adjustment 1s by means of shims between halves of bear-
ing. BEearing clearances when adjusted should be .0008"™ to .0009" per inch of bear-
ing dismeter. -

Clesrances are best measured with a lead wire compressed between bearing and jour-
nal, g3 described in Section F. Eeep the shim thickness egual on the two sidea.
Inspect the bearing surfaces for even bearing. Areas which are not bearing on the
shaft will be discolored, and such bearings as vell as nevw ones should be earefully
scraped to secure even bearing over et lesst 3/% of the entire area. End clearance
is 007" to 015" and should not be allowed to exceed .025",

CORNECTING ROD BOLTS

The connecting rod bolta, fitting in reamed holes, hold the two halves of the
crankpin-boxes together and to the foot of the rod. The nuts should be kept pullaed
up tightly but not overstressed. They should not be sledged but should be pulled
up by hand with & pipe about four feet long on the wrench. It 1s good practice to
keep & record of the length of connecting rod bolts, measured with & micrometer at
annual overhauls and to discard bolts that shov more than .010" ineresse in length.
It is further reccmmended that sll connscting rod bolts be replaced every two years,
assuming the engine to have had continuous service during that time, aay 8000 hours
or moreé. It 1s nearly elweyas old belts that heve been in sepvice for some time and
have been overstressed by pulling up the nuts too tightly that fail. FReplecing
bolts a3 suggested above 13 cheap insurance against the possibility of wrecking an
engine through connecting rod bolt failure. Replace cotter plna carefilly, always
using new cotter pins. BEe aure that they are a elose fit in the hole and bend the
enda back tightly againat the sldes of the nut. If this work is left te inexperi-
encad mechanica it should be very carefully inspected at the completion of the job.
Always replace rods, bearings and pistons in the cylinders from which they were re-
moved. All parts sre numbered.

-5
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Section L

CAMSHAPT AND VALVE OPERATING GEAR

CAMSHAFT

The camshaft 1s made of ground steel shafting, 14" dia. for the 61" bore engines and
2" ala. for the 74" and larger bore engines. The keyways in the shaft are indexed
for the firing sequence stampel on the engine nameplate. The high preassure fuel
purp erankshaft 1a part of the camshaft aasembly and 1s bolted to a coupling flange
vhich has been shrunk on end keyed to the end of the camshaflt.

CAMBHART BEARINGS

The camshaft bearings are accurately machined cast iron blocks with pressed in
bronze bushings. Bearing bore in bushing is reamed to allow & running clearance of .
.002" _— 004" on 61" bore engines and .00&" - L006" on TA" and larger bora engines.
If replaced the bushings must be reamed and oll and mounting holes drilled through
after pressing in. A groove must be chipped to communicate with the oil hole if 1t
does not intersect the groove in the bushing. The bearing blocks are held in ma-
chined seats cut in the webs of the centerframe and are secured by capacrews.

The camshaft thrust is taken by the bearing on the gear end. The camshaft gear hub
and the lubricator eccentric which is pressed on the emd of the shaflt againat a
shoulder, bear againat alternate ends of the bronze bearing. (0n the 9" bore en-
gines a thrust washer 1s inserted between the gear hub and bearing.) The gear hub
is clamped to the shaft and should be located to allow .015" to .025%" thrust clear-
ance. Both this bearing and the bearing on the opposite end of the camshaft are
gupplied with oill from the presaure lubricating oll syatem. The intermediate bear-
ings are lubricated from reservolra in the top of the beapringa, filled by aplash
from the connecting rods. Drilled heles in the end aof the camshaft and in the fuel
pump crankshaft feed oil to the fuel pump connecting rods from the after camshaft
bearing. :

CAMS

The cema are accurately ground to shape after belng case hardened. The fuel valve

cam conslsts of & case hardened steel disc which is bolted to the after end of the
exhauat cam hub. A case hardened steel toe 1s inserted and this toe controls the
action of the spray valve, the disc serving as a base cirele. On 6", TE" and 9"

bore right hand engines, and on 63" bore left hand anginesl the inlet and air astarting
cams are machined on opposite ends of a common hub. On 74" and 9" bore left hand
engines, however, the air atarting cems are separate pleces, bolted to the ends of
hubs formed by the exhaust cama. The Cam sequence, prograssing toward the Fuel Fump
End of the Engine is as follows:-

Laft Hand 61 x %i Engines -- Inlet - Air Starting - Fuel - Exhaust
Right Hand 7T#-8 = 10 Engines -- Exhaust - Fuel - Alr Starting - Inlet
Left Hand T74-8 x 10 Engines -- Inlet - Fuel - Alr Starting - Exhaust
Right Hand 9 x 12 Engines -- Exhaust - Fuel - Alr Starting - Inlet
Left Hand 9 x 12 Engines -- Inlet - Fuel - Alr 3tarting - Exhaust

Right Hand Eg ® Engines -- Exhaust - Fuel - Alr Starting - Inlet

See Section "A" Engine Data for explanation of Right and Left Hand Engines.
The cams are & sliding or light tap fit on the camshaft and are held in place by
taper keya, driven home after the cams have been lined up with the lifter rollers.

CAMSHAFT REMOVAL

(a) Remove centerframe covers, including housings for rotary pump drive and governon
drive.

(b) Disconnect bilge pump connecting red and remove high preasure fuel pump connect-
ing rods.

{¢) Remove push rods and valve lifters. (Lifters and guldes may be left in place if

1iTters are raised clear of cams and clamped in place) °

Remove camshalt bearing retalning screws.

Loosen the cylinder nutsz on the camshaft alde of the engine.

Remove the camshaft. Sledge each bearing block cut of 1Ts aseat & 1ittle at a

time using & tlmber inserted through the openings on the exhaust manifold alde.

The end of the timber should be placed against the camshaft as close to the

bearing as possible. When the camshaft haa been partially removed it will be

poasible to withdraw the connecting rods and crogsshesds of the fuel pump down-

ward.

LS

CAMSHART DISASSEMBLY

After the camshaft has been removed from the engine 1t should be disasaembled az
followa. The lubrieator eccentric is removed elther by 8 sultable puller or by
driving with a babbitt hammer. Then, after removing the first bearing the, clamping
bolts of the camshaft gear hub are loosened and the whole assembly slid off. Bear-

1.
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Section L

inga and cams are then removed successively from the gear end of the camshaft. FOR

ALL RIGHT HAND ENGINES THE CAMS ARE LOOSENED BY LRIVING THE KEYS WITH A DRIFT TO-

WARD THE GOVERNOR END OF THE ENGINE. FOR LEFT HAND ENGINES WITH 64" BORE THE CAMS .
ARE LOOSENED BY DRIVING THE KEYS TOWARD THE FUEL PUMP END OF THE ENGINE, AND FOR
LEFT HAND 74" AND 9" BORE ENGINES THE KEYS ARE DRIVEN AWAY FROM THE CYLINDER CENTER
LINES. THAT I5,THE INLET CAM KEYS ARE DRIVEN TOWARD THE GOVERNOE END OF THE ENGINE
AND THE EXHAUST CAM KEYS TOWARD THE FUEL PUMF END., The cams should slide freely on
the shalt after the keys have been removed, but 1f 1t should be necessary to drive
them off, only a babbitt hammer or brass drift should be uaed. Any burra, particu-
larly at keyways, must be dressed down with a flle. If this precautlon 1s not taken
the cams may selze as they are removed,and forcing the cams the remainder of the
distance will scors the shaft.

CAMSHAFT ASSEMELY & INSTALLATION

When the camshaft is being reassembled the same precautions with regard to burrs ap-
ply. Coating the bores of the cams with vwhite lead will aid materially in aliding
the cams into place without scratehing the shaft. The bores of elther new or old
cams should be inspected carefully for any defects likely to scratch the shaft.
Bearings and cams are installed successively from the after end but are not keyad
to the shaft until later. The hub end cam gear are assembled on the shaft and
clamped tightly. The camshaft gear should be located to allow .015" to .025" end
elearance for the thrust bearing.

The assambled csmshaft ias then installed in the engine. After starting each cam
bearing in its seat the bearings are driven into place a little at a time with &
heavy brass bar. Esch bearing should be driven a 1ittle and then left until all the
others have been knocked in the same amount so that the camshaft will not be bent.
The cam bearings will seat more easily if the cylinder nuts are loose.

The connecting rods and erossheads of the high pressure fuel punp muat be sasembled

as the camshaft is being driven into place. The crossheads should be inserted in

the holes in the centerframe before the camshaft has been driven in any appreclable

distance. Whnen the camshaft has been partially installed it will be possible to

place the conmecting rods on thelir respective cranks. After thls last step the con- e
necting rods and crossheads need no further attention as the cam bearings are being —

seated. ! )j

After the cam bearings have been securely bolted the camas are ready for keying.
Starting with Number 1 (governor end) cylinder place each set of cams directly under
the proper 1lifter rollers and secure the cams te the shaft by inserting the taper
keys. Drive the keys I THE OPPOSITE DIRECTION from that given in Paragreph 5 under
CAM SHAFT DISASSEMBLY. Alweys insert the keys in the cams 80 that the driving ls
ggainst the large end of the key. Complete this procedure with each set of cams be-
fore going on to the next and work aft from the forward end of the engine.

The engine should next be timed, in accordance with the detailed instructions in
Paragraphs 1% to 16 after which the rotary pump and governor asaemblies may bea .re-
assembled on engine. For Fuel Zpray Valve timing see Sectlon 0.

VALVE LIFTERS

The steel walwe lifters work in cast ilren guldes bolted to the top of the center-
frame and carry cese hardened rollers on steel pins on their lower ends. Clearance
between 1ifters and guides is .0015" to .0025", between rollers and pins 1s .001" to
.0025", Roller pins are a light press fit in the valve liftera. After roller pina
have been assembled the hole in the 1ifter should be peened over with a 3/16" wide
drift at top and bottom to secure the pin. Dress down the outside diameter with a
file if necessary in order to asecure & sliding fit in the 1lifter gulde.

FUSH RODS

The push rods for the inlet, exhaust and starting air valves are ateel rods. The
lower ends fit into sockets in the 1lifters and the upper ends are threaded into the
rocker forks. Drilled holes through the rods permit inserting a drift to hold the
rod when adjusting the forks, and jem nuts lock the adjustment. On the 61" bore
engine sockets are used on the upper ends of the rods lnstead of forks, bearing
against ball studs which are inserted in the enda of the rockers. The fusl push
rods are fabricated of seamless steel tubing with ateel ends welded inte place.

The steel pins which 1link the forks to the rockera on the T4#" and larger bore en- )
gines have -.0005" to +.0027" clearance in the forks and .000" to .0025" clearance —
in the rocker ends. The pins are reteined by ball checks which are pressed into the

recker ends and which engage circumferential grooves at the centers of the plns.

The pins may be remeved by tepping with a hammer and drift.

2.
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Bafore proceeding with the discussion on valve timing the following instructions ra-
garding the correct method of spotiing a plston should be considered. Whenaver s
platon 1a to be spotted for valve setting 1t should be brought inte position by
turning the engine in the direction of ahead rotation in order to take up mll gear
back-lash. If the engine ia turned past the deasired position, 1t should be turned
wall back in the opposite direction, and then again brought up to the reguired point.

— T E
CE_ZTEEEL MARKTNGS %
_QEEE The following data is intended for a general description of the markings on1§T

?t For actual figures for valve timing see paragraph 10 above.

Section® L

The position of the plston may be determined from the flywheal pointer and the mark-
i ings stamped on the Clyvheel rim. Top center of each platon is marked and stamped
M with the corresponding piston numbara, and degres
marks are stampad for 25° on each side of top can-
tar. Theas markings are sufficlant for all valve
timinga. The intake valves normally open 10°
B.T.C. (Befors Top Center) and the exhauat valves
cloae 5° A.T.0. (After Top Centar) and theas
points can of course be determined directly from
the degree markings adjaceant to the top eentar
marking of the corresponding eylindar.

The 1ntake valves normally closs 359 A.B.C. and
the exhaust valves open 35° B.B.C. Referring to
Pig. L-1, these points may be obtained on the fly-
vhael an fBllnvu. 2ince the crankshaflt has three
throwa 120 apart the top centers of the thrae
paira of ceylinders will be 12 apart. Bottom
center of any pair of eylindera is 180° from top
center. Therefore the bottom center of any pailr
of eylindars is 60° from the top centars of the
other two pairs. As prgvinuuly stated, each top
center 1s marked fus 25" in eithar directicn.
PIG. L-1 Subtracting this 25° from the above leaves
359. Hence each 25° A.T.C. point is also the 35° ki
B.B.C. point for the preceding pair of cylinders and similarly each 25° B.T.C. polnt
is also the 35° A.B.C. point for the following peir of coylinders.

1%. POINTER LOCATION

{(s)T pE - ETT

| The locH of the flyvheel pointer should be checked occasionally by "splitting
- the centar". one of the eylinder heads removed crank the engine to a point
abgut 209 off top cénter, Measure the exact distance from the top of the liner down
: to‘the plston and observe the-pointer reading on the flyvheel. Then set the piston
= to the same disthnoe below the top-of the liner on the other silde of top center and

| | observe the flywheel pointer reading. If the readings do not agres adjust the
| polntar to give equal readings on each slde. These readings ahould preferably be
‘ taken with an indicator and in each case the piston should be aranked upward into

position.

L CAMAHATT PTMTNAG
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VALVE ROCEERS

The rockers for the inlet, exhauat and starting air velves are fulecrumed on a shaft
which is supported by bearings at ecach end. The bearings are mounted on studs
screved into the cylinder heads and are held between nuts on the studs. By screwing
the nuts up or down the rocker shaft cen be raised or lowersd.

The three rockers are bronze bushed at thelr fulcrums and the bushirgs are reamed
for .001" to .003" clearance with the rocker shaft after pressing in. On 73" and
larger bore engines case hardened rollers at tne valve end of the axhaust, lnlet
and alr starting rockers work directly on the valve stems and turn on ateel pins
siveted in the rocker forks., The clearance of the rollers on the pins is .0005" to
.0015". oOn GL" bore engines case hardened steel buttons are used inatead of the
rollers.

The fuel wvalve rocker 1s not carried on the shaft with the other three rockera. A
support leocated on the manifold side of the cylinder head ecta as a fulerum. The
ateel fulerum pin, retained by cotter pina &t each end, has o elearance of .000% to
L001T" in both pleces.

VALVE TIMING

The correct valve timing for the engine is glven in the following table.

Starting Alr Valve Opens - - - - - 59 B.T.C. a

. ; W Closes- - - - - 45° B.B.C.
Inlet Valve Opens - = - = = = — =RlOMIBRLPI
a " ploses = - - - = = - - 359 A.B.C.
Exheaust Valve Opens- - - = = - - = 352 B.B.C
I " gloges = - - = = — = 0 R TG,

Fuel Spray Valve (pens - - - - - = see engine neme plate

i i " glpses- - - = - - B€8 englne name plate

SPOTTING THE PISTON

Before proceeding with the discussion on valve timing the following instructinns re-.
garding the correct method of spotting & piaton sheould be considered. Whenever &
piston 18 to be spotted for valve setting 1t should be brought into position by
turning the engine in the directlion of rotation in order to take up all gear back-
lash. If the engine is turned past the desired position, 1t should be turned well
beck in the opposite direction, and then again brought up to the required point.

FLYWHEEL MAREINGS

The position of the piston may be determined from the flywheel polnter and the mark-
ings stamped on the flywheel rim. Top center of each platon 1s marked and stamped
with the corresponding plston numbers, and degree merks are stamped on each side of
top center.

POINTER LOCATION

The location of the flywheel pointer should be checked occaslonally by "splitting
the center”. With one of the cylinder heads removed,crank the engins to & polnt
sbout 20° off top center. Measure the exact diatance from the top of the liner down
to the plston and cbaerve the pointer reading on the flywheel. Then set the plston
ta the same distance belew the top of the liner on the other side of top center and
cbserve the flywheel pointer reading. I1f the readings do not agree adjust the
pointer to give equal readings on each side. Theae readings should preferably be
taken with an indicator and in each case the piston should be cranked upward into
positicn.

CAMSHAFT TIMING

In order to time the engine it 1s necessary to determine the correct relation be-
tween the crankshaft and camshaft. This is done by positlening the camshaft gear
on its hub, and then adjusting the push rods to open and close the valves at the
correct points. Unless the crankshaft gear, camshaft gear or camshaft gear hub have
been replaced, the camshaft can be correctly timed after overnasuling ss follows.
Before breaking the gear train spot No. 1 piaton exactly on firing top center. With
s ateel scale bearing firmly agsinst the machined side of the centerframs scrlibe a
1ine acrosa the side of the camshaft gear parallel to the centerframe face. When
reassembling mesh the gears with the crankshaft sand eamshaft in the same relative
positieons, that is, with No. 1 plston on firing top center and the line on the cam-
shaft gear in line with the centerframe face.
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If the crankshaft gear, camshaft gear or the camshaft geer hub is replaced, the cam-
shaft may be timed as follows:

Ea} Spot No. 1 piston 2% B.T.C.

b)] Set the camshaft gear relative to itas hub so that clamping bolts are approx-
{mately in the center of the slots. Orient camshaft gear so that old dowel
holea will not interfere with redowelling.

(e) Turn the camshaft (with intermediate gear out of mesh) so that the inlet and
axhaust 1lifters of No. 1 cylinder are each raised an equal distance. (NOTE:
The piston was set at 24° B.T.C. as this is the mean position between the
10% B.T.C., opening of the inlet valve, and the 5% A.T.C., closing of the
gxhﬂua? valve, and at this position both valves should be open an equal dis-
tance. y

(4) Holding erankshaft and camshaft in above positions and allowing camshaft gear
to slip on its hub as required, mesh the intermediate gear and tighten the
clemp bolts between the camshaft geer and hub. After all valves have besn
timed and checked, drill 31/64" holes through gear in line with dowel holes
{n hub and ream to .497" _ .498" for dowels. On 64" bore engines use 23/64
drill and ream .372"-.373".

After determining the correct relation between the camshaft end crankshaft the push
rods must be adjuated as followa: (See Sectlon O for timing of fuel spray valve.)

15, INLET & EXHAUST VALVE TIMING

.
a) Spot piston at 10° B.T.C. at the end of the exhaust stroke.
b) Adjust inlet push rod so that valve 1s just opening. '
&) Spot piston at 5% A.T.C. on the suction stroke.
d) Adjust exhaust pushred so that valve 1s juat closing.
&) Check elearance between walve atems and rocker rellers. The cams are de-
signed for 1/32" cleerance with the ‘valves set as above and with the engine
gold, but this will vary' scmevhat due to manufacturing tolerances. When
meking the adjustments eim at the opening and cloaing points but keep the
clearances betweln .020" and L040", varying the opening and closing points
slightly if necéssary. Excessive clearances mesn & rolsy engine and increas- t
ed wear on parta. Insufficlent clearances prevent valves from seating prop- .
; erly, with consequent blowby and destruction of valves and seets. frhj
W {£) Check and record cloaing point of inlet valve and opening point of exhauat T
L : vulvg. These polnts should fall within 5% of the position given in the tim-
: ing table.
(g) Adjust amifracurd inlet and exhaust valves for the other eylinderz ss shove.
i, STARTING ATR VALVE TIMING

(a) Block the valve rocker shaft in its starting position (handle against the

ﬂ np = - | N

(b) Spot piston at 5° B.T.C. at the end of the compression stroke and adjust the
pushrod so that the valve 1s just opening. Check the ¢losing point, which
should fall within 5° of the position given in the table. (See Paragraph 10)
On T&" and larger bore left hand engines the air starting cam 1= a separate
piece, bolted to the end of the inlet cam hub. Before making the push rod
ad justment clamp the two cams together, indexing them with the clamp bolts
approximately at the centers of the elongated holes in the air starting cam.

(e} Adjust and record starting air valves for the other eylinders as above.

17. CAMBHAFT GEARTHG

The camshaft ia driven from & gear on the eranksheft by means of an intermediate
gear. The crankshaft gear is shrunk on the shaft adjacent to the forward crank web.
If replaced the new gear should be heated to approximately 600% F. and slipped over
the shaft. On 61" bore engines use a temporary spacer to locate the gear " Pfrom
the crank web. On 74" and 9" bore engines locate the gear sgainat the shoulder on
the shaft. Do not overheat the gear, as this will damage the steel structure, and
cnee 1t im atarted on the ahaft move 1t immediately to the finnl poaition., as it

The intermediste gear has replacesble bronze bushings end rotetes on a case herdened
<Eg=l it
s

T Yy,
B

‘ .\-

_ The lutaedtate zear hrackel tn which the ahafi ls mounted fs Boited
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If the crankshaft gear, camshaft gear or the camshaft gear hub is replaced, the cam-
shaft may be timed as followa:

[ﬂ Spot No. 1 piston 242 B.T.C.
B] Set the camshaft gear relative to its hub ao that clamping bolts are approx-
imately in the center of the slots. Orient camshaft gear so that old dowel
holes will not interfere with redowelling.

{c) Turn the camshaft (with intermediate gear out of mesh) so that the inlet and
axhauzt lifteras of No. 1 eylinder are each raised an equal diatance. (HOTE:
The pilston was set at 24° B.T.C. as this is the mean position between the
10° B.T.C., opening of the inlet valve, and the 5% A.T.C., closing of the
ezhaua? valve, and at this poaltion both valves should be open an equal 4dis-
tance. ;

[d) Holding erankshaft and eamshaft in above pesitions and allowing camshaft gear
to slip on 1ts hub as required, mesh the intermediate gear and tighten the
clemp bolts between the camshaft gear and hub. After all wvalves have been
timed and checked, drill 31/64" holes through gear in line with dovel holes
in hub and ream to 407" _ .HOE" for dowels. On 63" bore engines uae 23,64
drill and ream .372"-.373".

After determining the correct relation between the camshaft and crankshaft the push
rods muat be adjusted as follows: (See Section O for timing of fuel spray valve.)

15. INLET & EXHAUST VALVE TIMING

Spot plston at 10° B.T.C. at the end of the exhaust stroke.

Adjust inlet push rod so that valve 1s just opening. '

Spot piaten at 5% A.T.C. on the suctlon atroke.

Adjust exhaust pushrod so that valve 1s just closing.

Check clesrance between valve atems and rocker rollera. The cams are de-

aigned for 1/32" clearance with the ‘valves set as above and with the engine

cold, but thia will vary! somevhat due to menufacturing tolerances. When
making the adjustments aim at the opening and closing points but kaep the
clearances betwdln .020" and .040", varying the opening and closing points
alightly if neceéssary. Excessive clearances meen & nolsy englne and increas-
ed wear on parta. Insufficient clearances prevent valves from seatlng prop-
erly, with consequent blowby and deatruction of valves and seats.

{f) Check and record closing point of inlet valve and opening point of exhaust
valve. These points should fall within 5% of the position given in the tim-
ing table.,

{g) Adjust and’ record inlet and exhaust valves for the other cylinders as above.

[ = = ]

16. STARTING AIR VALVE TIMING

L.

(a) Blﬂu? the valve rocker |shaft in its starting position (handle againat the
atep) . - ¥ 7

(b) Spot piston at 5° B.T.C. at the end of the compression stroke and adjust the
pushrod so that the valve 1s just opening. Check the closing polnt, which
should fall within 5° of the position given in the table. (See Paragraph 10)
On 74" and larger bore left hand engines the air starting cam 1s a separate
plece, bolted to the end of the inlet cam hub. Before making the push rod
ad justment clamp the two cams together, indexing them with the clamp bolts
approximately at the centers of the elongated heles In the alr starting cam.

{¢) Adjust and record starting air valves for the other cylinders as above.

CAMSHAFPT GEARING

The camshaeft is driven from & gear on the crankshaft by means of an intermediate
gear. The crankshaft gear is shrunk on the shaft adjacent to the forvard crank web.
If replaced the new gear should be heated to approximately 600° F. and allpped over
the shaft. On 64" bore englnes use & temporary spacer to locate the gear " from
the erank web. On 74" and 9" bore engines locete the gear sgainat the shoulder on
the shaft. Do not overheat the gear, as thisz will damage the steel structure, and
once it iz started on the shaft move it immediately to the finel poaltlon, as 1t
vill be impossible to move it further once it begins to cocl and seize the shaft.

The intermediate gear has replaceable bronze bushings and rotates on a case hardened
stes] shaft. The intermediate gear bracket in which the shaft 1s mounted is bolted
gnd doweled to the centerframe cover on the ﬁovernnr end of the engine. It 13 sd-
justed before doweling to allow .006" - .008" gear backlash. If replaced the inter-
mediate gear bushings should be reamed to 1.5000" - 1.5005" dia. after preasing in,
which aliows .002" - .004" running clearence. The bearing is lubricated by oil from
the preasure pump.
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. FUEL SUFFLY SYSTEM

- The complete fuel ayatem may be conveniently divided into two parts, the fusl supply -
ayetem and the fuel injectlion syatem. The fuel supply ayatem is made up of the fuel
transfer pump, the fuel day tank and the fuel fllter, while the fuel injection aya-
tem ineludes the high pressure fuel pumps, the fuel rall, the accumulateor, the fusl
pressure regulating valve, the fuel spray valves, and the neceasary connecting tub-

ing. ; :
IMPORTANCE OF GLSAHLIHESS-IH FUEL HANDLING

The high preasure fuel pumps and fuel spray valves have been referred to as the
heart of the Diesel engine and the proper functioning of these parts la neceasary
for the successful operation of the engine. These pumps depend upon lapped plungers
vorking in eylinders with clearances measured in hundred thousandths of an inch and
it 1s wital that the fuel entering these parts be kept free of any grit or fareign
metter. The engine is equipped with filters for this purpose but it is also necea-
sary for the operators to use every possible care in getting clean fuel oil and in
keeping 1t elean until it i1s delivered to the engine. Fuel tanks end piping should
be thoroughly cleaned when installed and should be kept covered at all times.

The fuel filter should be pericdically cleaned and serviced according teo the detail
instructicons given in Paragraph 5. The beat filters- obtaineble will be useleas if
dirt is introduced into the fuel after it has passed through them, and it 1s therus-
fore of great importance that every effort be mede to protect the fuel plpes after
the filter during repairs and overhauls. Cleasnliness in handling fuel, piping and
injection equipment ia of wital importance and will pay good dividends in trouble-
free coperation. Many times myasterious and expensive pump and fuel spray valve
troubles have been traced to cereless handling of fuel and carelesaness in storing
and installing apare parts.

FUEL TRANSFER PUMP

The gear type fuel trans-
fer pump, together with
the lubricating oll sump
and pressure pumps, is
mounted on one of the cen-
terframe doors. It sup-
plies fuel under pressurs
to the day tenk end high
pressure fuel pump, suck-
ing from the fuel service
tank. The thres pumps are
grouped together lnto one
unit, gear driven from the
camshaft. The drive is
desgribed 1n Sectlon T un-
der Lubricating 011 System.
The fuel transfer pump is
clamped in & seddle on the
centerframe door, assuring
correct allignment of the
shaft.. The packing gland
should not be kept tighter
than necessary, allowing
a very alight leakage for
lubrication of the shaft.

FUEL OIL DAY TANE & FILTER

The fuel oll day tank and
filter are shown in Fig.
l-1. A continuous flow of
fuel oil from the fuel
transfer pump enters the
unfilterad fuel compart-
ment (4) through tube (1).
Metal edge type fuel filt-
er (2) is mounted in the
side of tank (6). It has
.003" apaecing and is pro-
vided with a eleaning .
knife (3), operated by FIG. N-1
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Section N
handle (8), which scrapes the dirt and muck off the outside of the cleaning spool. :
The handle should be turned every Tour or five hours, and should always ba turned
immadiately after stopping the engine, as the dirt can then settle freely through (::)
the quiescent fuel. The dirt and sediment collects in the sludge compartment at the
bottom of the tank, and should be drained off through cock (17) at fregquent inter-

vala. This may be done to advantage when the engine ia running, the pressure in
compartment {h¥ assuring thorough cleaning.

After passing the filter the fuel flows through hole (10) into the ¢lean fuel com-
partment (7), and then to the high pressure fuel pump through pips (13). Thia pipe
is serewed into mounting bracket (12) which forms the bottom of the tank. Compart-
ment (T7) can be drained by removing plug (11). The excess fuel from the tranafer
pump passes through rellef valve (16) and returns to the service tank through over-
flow pipe (9). The rellef valve malntalna a pressure of 6 lbas. per sgq. in. in the
filtered fuel compartment. When the high pressure aystem of the englne 1s belng
primed air is admitted to compartment (7) through tubes {l#l and (15) d£llowing ths

- fuel to flow to the priming pump. The chack valve in tube (14) permits sucking air :
when priming and prevents escape of fuel ¢ll wvhen the engine 1s in operation. When
the engine starts the alr in compartment (T) escapes through tube (15). The pres-
sure in filtered fuel compaertment (7) assures & continual flow of fuel through tube
(15) into the overflow pipe, with no possibilities of reverse flow of unfiltered
fuel from the overflow pilpe to compartment (7).

2.
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Section O
FUEL INJECTION SYSTEM

HIGH PRESSURE FUEL PUMF

The high pressure fuel pump iz located on top of the centerframe on the operatinge
side. The pump consists of one or two plungers actuated by cross heads and connect-
ing rods from a crankshaft which is bolted to the end of the camshait. (ne or two
plungers ars used depending on the engine bere and the number of c¥lindera. All en-
gines with 6-1/2" bore have high pressure pumps equipped with one pump plunger which
ia mlso used on a&ll 3-Cyl. models with bores up to and including 9 inches. & and
6-Cyl. models of engines with 7-1/2" or larger bores are equipped with two plunger
pumps: such as shown on Fig. 0-1. The construotlon of the high pressure pumps with
one and two plungers are hovever sim!lar and the following description applies to
either model. Both single and two plunger high pressure pump units are equipped
with one hand cperated plunger which is used for priming the fuel system and for
bullding up fuel pressure when the spray valves are being timed or teated.

Referring to Fig. 0-1 cast iron guldea (4) are located in holes in the centerframe
and are secured by capscrews. OCross heads (6) work in these guides and are actuat-
ed by the crankshaft and connecting rods (19). The bronze connecting rods have a
clearance of .0015" to .003" on their crankpins and a side play of .005" to .009".
The cross head pin bearing is formed directly in the upper end of the comnecting rod
and the pins have a clearance of .001" to .002" in the cross heads and in the con-

necting rods. Each cross head has a replaceable bronze sleeve (3], held in plaece by’

a shoulder on the lower end of the cross head and by oil guard (2) end plug (1) at

the upﬂer end. The clearance between the aleeve and the eross head gulde is .og2"

to .00B" gnd if 1t should become excessive new sleeves should be installed. Lubri-
cation 13 by spray {rom the cranks. ;

Pump housing (31) and top cover (8) are both secured to the centerframe by means of
through bolta (10). Top cover (£) ecarries the individual pump bodles (9) to which
pump barrels (16) are secured. One of the pump bodies also carries the hand operat-
ed priming pump. Fump barrel (16) is threaded into the pump body and 1is aeated at
the upper end. A copper gasket (11) at this.end provides a fuel tight seal. Spring
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(17) 18 retained at the lower end of plunger (14) by washer (18) and forces the
plunger downward on the suction atroke. The plungers and barrels are lapped togath-
er in matched paira and are not interchangeable. In other words a plunger must al-
ways te used with the particular barrel to which it was lapped. If either piece
becomes scored or damaged both must be replaced. Always wash parts thoroughly in
clean solvent or fuel oil and lubricate with clean engine oil before replacing.

The suction and discharge valves are contained in housing (29) which in turn is
screvwed into pump bedy (9). PFuel under slight hesd from the filter and day tank
unit is supplied through port (23). The fuel is discharged on top through discharge
fitting (26) which 1a provided with two discharge connections, one being conneected
Lo the fuel rail and accumuletor and the other to the fuel presaure regulating
valve. In the case of high pressure pumps with twe plungers the top outlet of one
pump 1a connected to the slde outlet of the second pump. On both single and two
pump units a second dlacharge valve (20) is provided at the top discherge connec-
tion leading to the rail and sccumulater. The seat and guide for suction valve (24)
is formed in cage (29). The suction valve epring 1s enclosed by bonnet (25) which
also prevents fuel leakage at that end. A flat 1a provided on the suction valve
guide,connecting the bonnet space with the fuel asupply. Discharge valve seat (28)
is hardened and is pressed into cage (29). The discharge valve 1ift 1s limited by
the lower end of fitting (26).

Both the suction and discharge valves may be removed and serviced by unserewl nut
(21) helding the discharge fitting to the valve cage by means of apllt cellar [22).
If the valves are leaky lapping the seats lightly with fine grinding compound 1s
recommended but if this is not succesaful new valves and cage sasembly should be in-
stalled. If the lower end of diacharge fitting shove the diascharge walve ahows
signs of heavy hammering this is ususlly due to discharge valve seat (28) being
loose in the cage. The cage and seat muat then be replaced.

Priming pump barrel (12) 1s thresded into pump housing (9) and priming pump plunger
(13) is actuated by linkage from the vertical priming lever on the pump housing top
cover. Packing and nut (15) prevents leakage paat the plunger. The upper end of
the plunger is formed as a valve head which engages a seat In the barrel, preventing
leakage when the priming pump is not in use. If the pump leaks while the engine is
running the plunger valve head should be lapped im. If leakage takes place when the
fuel system iz being primed, packing (15) should be either tightened or replaced.
When priming the fuel aystem loosen plug (7) which will allow air in the pump to es-
cape. Tighten the plug when sollid fuel appears.

Fuel leakage from the pumps and the priming pump colleets on tap of the centerframe
inside the pump housing and 1s drained off through a hole in the end of the scentar.
frame. The high pressure fuel pump has been designed to give long trouble-free per-
formance, but it muat be given ressonable care. Water, dirt and other impurities in
the fuel will materlally shorten the life of the plungers and barrels. The normal
working pressure 1s 3000 to 8500 pounds per square ineh but the pump ia capable of
bullding up pressures far in excess of these figures. It is consequently important
that the fuel pressure regulating valve is functioning properly soc that excessive
pressurés are not bullt up which may injure the pumps and may elso damage other
parts of the injectlon aystem.

FUEL RATL

The fuel rall is located on the operating side of the engine level with the tops of
the cylinder heads. One end of the raill is connected directly to the high pressure
Puel pump and the other end is connected to the accumulator, pressure relief walve,
bPresaure geuge and back to the high pressure fuel pump.

Izolating valves are bullt into the fuel rail at the outlets to the spray valves and
an additional valve 1s provided for the purpose of testing the spray valves.

The fuel rail consists of a length of 3/4" 0.D. x 3/8" I.D. seamless steel tubing
inserted in and brazed to the bodies of the isolating valves. The lsolating valve
stems, which have hardened conical ends, are threaded into the valve bodles, The
valve seats are replaceable tobin bronze washers and are held in place by plugs
which are screwed into the valve bodies and to which the injection lines from the
spray valve are connected.

INJECTION TUBING

All of the high pressure lines used in the injection system are ssgmless steel tub-
ing. The ends are formed by brazing union sleevea to the tublng, and union nuts
fasten these ends to the various fittings. 1/4" 0.D. x .065" wall thickness tubing
1s used between the fuel rall and the spray valves and from the seccumulator to the
fuel pressure gauge. A high grade tubing iz used, made especlally for thila sarvice,
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and standard seamless ateal tubing should never be substituted.

The importance of kesping the injectlon lines c¢lean cannot be overemphasized. When
en injecticon line 1s premoved from the engine the open ends should be coverad with
clean paper whlch should not be removed until the tubing is to be placed on the en-
glne again. If there ia any doubt as to the cleanlinesa of an injectlion line it
should be thoroughly cleaned before installing. To clean & line 1t should be washed
repeatedly in cleaning solvent or gascline and should be blown out with an alr hosa
between each washing. Thia cleaning process should be carried on untll there is no
uncertainty as to the cleenlinessz of the tublng.

ACC TOR

To prevent large pressure fluctuatlions in the injection system each time a apray
valve opens or & pump delivera fuel the volume of the aystem is increased by the
addition of an accumulator. The fuel in the accumulator, dus to its compressibili-
ty, tends to maintain a conatent pressure in the fuel aystem without appreciable
fluctuations. The accumiulator 1s a welded steel bottle mounted on top of the
centerframe and i connected to the fuel rall.

FUEL PRE E ING VALVE

Injection pressure control is afforded by the adjusteble pressure relief wvalve.
This valve is of the by-pass type in which the opposing forces of & spring and the
fuel pressure scting on the stem of & needle valve maintsin constant fusl preasures.
If the pressure starts to drop the spring closea the needle slipghtly reducing the
amount of fuel by-passed with the result that the pressure is held constant.

Referring to Fig. 0-2 the regulating valve 1s bullt around valve hody {‘r%. The
hardened ateel valve seat {'B?uis held between the body and adapter atud (29) which
sgrevas on the bottom of the body and through which passage (18) allows the by-passad
fuel to escape. Fuel inlet elbow (16) is threaded into the side of the body, sup-
plying fuel to the annular space arcund the reduced section of the valve stem (17).
The top of the body 1s bored te recelve stem peacking (15) and packing gland (14).
Screvwed to the top of the body is relief valve apring cage (5). This cage is
acreved down upon the drain cup holding the latter in place against a shoulder on
the body. J

" Cage (5) ecarries upper spring seat (3), Spring
{11), and the lower spring seat. WValve spring
adjusting ascrew (13) which 1s bored to receive
the upper end of the valve 1a threaded inte the
bottom of the lower spring seat. A small machine
acrev in the lower spring seat engages a slot in
the cage and prevents rotatlion of the seat when
the adjusting serew la being turned. The bearing
agsembly which holda the control handle and sect-
or (1) ia threaded to the upper end of cage (5).
The lower part of the control handle is shaped to
form & cam which actuates the upper spring seat.
A spring lecaded pawl (10) in the handle engages
teeth in sector (1) sc that the handle will re-
mein in position after it has been adjusted. A
dowvnward force on the end of the handle pulla the
‘pavl away from the sector and sllows the handle
to be lowered.

The injection pressure is normally changed by
moving the handle up or down. Moving the handle
in an upward directlon increases the pressure,
downward movement lowera the preasure. The pres-
aure increase or decrease per notch is approxi-
mately 600 to 800 lba. However, the pressure in
any noteh may be changed by means of adjusting
serev (13).

Packing (15) will need replacing when the fuel
leakasge arcund the valve atem (17) becomes exces-
give. Tighten the packing gland just enough to
prevent leakage. HNever attempt to stop leakage
by tightening the gland severely when new packing
1s needed. A losa of fuel pressure can often be
traced to dirt lodged between valve stem (17) and
the seat (8). This condition cen be remedisd by
FIG. 0-2 . removing adapter stud (9) and valve seat (8) from
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the bottom of the rellef wvalve and thoroughly cleaning the valve end its seat. Oco-

. casionally it may be necessary to lap the needle and 1ts seat to prevent exceasive

by-pasaing and a low Tuel pressures. After performing this operation all traces of '
grinding compound should be carefully washed off before the falv& is reassembled.
SPRAY VALVES

The purpose of tha spray valve (or fuel injection valve) 1a to meter the fuel aceur-
ately, to deliver it precilsely at & definite moment, in a definite time into the
combustion chamber in the form of & finely atomized apray. It might be stated that
the successful opearation of the engine depends upon the proper functioning of the
spray valves more than on any other item. If the engine does not perform properly
and “the exhaust is smoky, the functioning of the fuel valves should be checked firat
of all. In the great majority of cases servicing the fuel valves and making them
function properly correcta the treuble. :

Fundementally, the spray valve ia a heavily spring loaded needle wvalve. Referring
to Fig. 0-3 the aeat of the needle valve 1s incorporated inm the tip or nozzle (1)
just sbove the entrancea to the apray orificea. The lower end of wvalve body {4) ia
counterbored to receive the end of the apray valve tip. A sheoulder on the apray tip
(1) which is centered in the counterbore, is held securely against the lower end of
the body by nut (2). Valve asaembly (3) is made up of two sectiona. The lower sec-
tiocn haz a conical end which is ground to the asesat in the apray valve tip. Thias
lower stem aeetion ia preassed into an extension (10) to whieh the apring loading 1s
applied and by which the atem is lifted. A shoulder on the extenslon carries a
small ball type thruat bearing (14%) which acts as a lower spring retainer. Upper
spring retainer (12) acrews into the ypper end of wvalve spring casing (13) which in
turn 1a threaded to the upper end of valve bedy (4).

The flange uszed for clamping the valve i1z drilled and tapped to receive fuel elbow
(&) which supporta the smell metel edge type fillter (15). Fuel 1z carried from thia
point to the nozzle in the annular space surrounding stem (3). Leakage upward along
the stem 1s prevented by pecking (7) held between an upper and lower gland and se-
cured by packing nut {Ei.

REMOVAL OF SPRAY VALVE FROM ENGINE (See Fig. 0-3)

f”'}

(a) Remove the cotter pin from one end of pin (37) at the fulerum end of spray valve
rocker (35). Drive the pin out with a brass drift.

({b) Remove horaeshoe shaped collar (16) which forms the link between the rocker and
the upper end of the apray valve and awing the rocker out of the way.

(2) DMMaconnect the injection 1ine at the apray valve filter.
{d) Loosen the clamp nut and alide spray walve clamp (11) out of position.

(e) Remove the aspray valve from the engine. It may be necessary to work the valve
looae by rotating it beck and forth and in some cases to pry 1t upward with & bar
to remove it. As the valve is removed, note whether copper gasket (5) remains in
the eylinder head or on the end of the valve.

TEST EQUIFPMENT

All the parta for a spray valve test atand are included in the tool equipment sup-
plied with the engine. The apray test clamp which holds the apray valve directly
below the flenged section of the body can be mounted on the centerframe of the en-
gine or at some other convenient locatlon near the engine. The long stud supplied
with this equipment screwz into the outer end of the clemp. The tesat handle is aup-
ported on the upper end of the stud by & nut which can be sgrewed up or down on the
stud untlil the deslired helght of fulerum has been obteined. Fuel is supplied from
the extra fuel rall valve through & length of tubing supplied with the tool equip-
ment. Fuel pressure iz obtained by means of the hand operated priming pump located
at the forward end of the high preasure fuel pump. To teat a spray valve proceed
a3 followa:

(2) Clamp the spray walve in the test stand and connect it to the fuel prail.

(b) Close all the lsclating valves on the fuel rall and cpen the valve vhich sup-
plies the test stand.

(e) With the priming pump bulld up & pressure of about 2000 to 4000 lbs. per square k_F
inch. .

(d) Open the valve guickly three or four times by hitting the end of the test handle

4.
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sharp blowas with the fist, wateching as the valve operates to sse if a fine fuel

spray comes out of gach hole in the tip.

(e) Wipa off the tip carefully, pump up the pressure to about 5000 lbs. per sguara
inch egein and cperate the spray valve as described in step 4 untll the pressura has
Then watch the bottom oft the .tip for a
indieating tip leskage.

dropped to sbout 2000 lbs. per aguare inch.
period of time to see AT drops of fuel form,
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9. DISASSEMBLY OF SPRAY VALVE (See Fig. 0-3)

If the spraya are not uniform, 1f one on more oriflces are entirely plugged up, or
if drops of fuel form on the end of the tip after testing as described in step [a)
of the preceding section, the spray valve must be taken apart and serviced. Pro-
caed as followa; Y

(a) Clamp the spray valve at the flanged section of the body in a viase.
(b) Unscrew upper spring retainer [léj wvith & sultable pin or drift.

(¢c) Loosen packing nut (8) and remove stem assembly 53 and 10) together with the
retainer (12), spring (9) and thrust bearing (14%).

(d) Unserew valve seat nut (2). Spray tip (1) will usually come off with ths
: nut.

(e) Drive the tip out of the nut with the punch supplied for this purpose in the
tool equipment. Use care not to damage end of tip.

(f) Clean the outer surface of the tip with a wire brush dipping the tip inte
clesning solvent or fuel oil fraquently during the brushing.

CLEANING THE SPRAY ORIFICES

If the sprays are not uniform or an orifice 1a plugged up the holes in' the zprey tip
must be cleaned. Agsein, 1f 1t 1s necessary to dlasassmble the apray valve for aome
other ressocn such as leakage, 1t is good practice to clean the orifices at the zame
time. * It sometlimes happenz that all of the orlflices become slightly clogged with
the reault that they deliver less fuel. Such & condlitlon cannot be detected when
the spray valve is tested but if the holes are cleaned every time service work is
performed upon the apray valves thiz condition will be taken care of.

The cleaning of the orifices should be performed only with the music wire and pin
vise supplied with the tool eguipment, not with the enda of hat pins and other such
devicea. If the original wire is lost obtain a Piecu of music wire of not more than
007" dla. for this purpese. (0n engines with 9" bore a wire dismeter of .009" may
be used.)] Work the wire in and out of each orlfice until the holes are clesn. This
operation should be performed carefully so that the orifice will not be deformed.

SORRECTING SPRAY VALVE TIF LEAKAGE

Leakege of the spray valve la usually due to a small amount of dirt between the
needle and the valve geat. Often this condition can be remedied by washing the tip
thoroughly and cleaning the end of the valve atem. Thla procedure sghould be at-
tempted first in gll casea of valve leakage.

If, after washing the tip and spindle, dropas of fuel atill- form uﬁ the bottom of the o
tip shortly after the fuel valve iz sprayed, it will be necessary to reseat the -
valve by lapping. The procedure of reseating a tip is as followa:

a] Clamp the valve body in a vise horizontally.

b) Loosen apring retainer (12).

[ Aﬂplytgj&mall amount of fine valve grinding compound to the end of valve
atem :

Ed Place the tip over the valve stem and insert it fully intb the valve body.

2] Adjust retainer (12) so that the stem exerts & light presaure an the tip.

(f) Oacillate the tip back and forth and rotate the spindle slowly. Be sure

that the tip is held sgeinst the body &8 this operation is being performed
g0 that the tip will be properly guided. :
{g) Repeat steps "e", "4", and "f" if necessary.

It should not be necessary to lap the tip more than two or three times to correct
ordinary ceses of leakage. However, i1f the seat in the tip has been badly demaged
no amount of lapping will remedy the situation. In such instances & nev tip should
be installed. When installing & new tip the jolnt between the tip end the valve
body must firat be lapped. A amall ampunt of fine valve grinding compound ls ap-
plied to the upper face on the shoulder of tip (1). The tip 1s then installed in
the end of the valve body and ocacillated back and forth. The tip is held gently
agalnat the body as this operation 1s being performed. One light lapping process
should be sufficient to produce a perfect sesl between the tip and valve body. The
tip ia then lapped to the valve stem by the method described in this parsgraph.

v EING ADJUSTMERT
Poeking nut (8) should never be apprecilably more than finger-tight. A small ampount
&.
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of fuel leakage past the Packing is necessary for proper lubricetion of ‘the apindle.
Too tightly adjusted packing will prevent this lubrication and will result in &
scored spindle and sluggish valve action., 1If a spray valve lesks axcesaively along
the spindle efter the packing has been lightly tightened up the need for new packing
or & new apindle or both 1s indicated.

13. ASSEMBLY OF THE SPRAY VALVE - SPRAY VALVE RL.IET"

Referring to Fig. 0-3, spring (9) must be ad justed to & certain tension in order to
assure proper functioning of the spray valve. It is furthep lmportant that the ad-
Justment of all the spray valve aprinﬁa be the same or that the "1ift" on all the

Spray valves be the same. With "117t" am used in the ¢ lowing instructions ia un-

deratood the 11t which aprin ¥ill allow befora its colls touch esch other an
revent further upward movement of the valve stem, The actual 1ift when the apray

valves are operating in the engine 1s of course determined by the position of fuel

wedge {52?, the adjustment on pushrod (18) and cam (27). This actual 1ift is laas
than the "11ft" as defined in this ?anagrnph+1 Proceed as follows to assemble the
valve and adjust for proper "Lift" (or opening tension):

(a) Wet spindle (3) with clean fuel oil and 8lip it into position in the valve
body.

(b) Clean the spray velve tip and instell it carefully on the valve body.
Tighten velve seat nut (2) securely.

(e) Serew down on spring retainer (12) carefully until the coils of spring (9)
just touch. Be careful not to secrew down 3o hard that valve stem (3) bends,
rendering .it useless., It 13 beat to have the valve in the test stand when
performing this operation and determine when spring (9) becomes solid by
means of the test handle. When it 1s not possible to 1ift the spray valve
atem by meens of the test handle the spring coils are touching, The "Lift"
is then =zaro.

(d) Unserew spring retainer (12) 3/% to 7/8 turns which will make the S E e

1/16", the valves should be between 1/16" and By"
fag Serew down on packing nut until 1t is just finger-tight.
f) Test the functioning of the valve as described in parsgraph 8.

14, SEMBLY 0OF =P VAL N ENG

The spray valve is installed in the enging in the reverse order of ita removal.
Again referring to Fig. 0-3, if copper gasket (5) is in the ¢ylinder head merely
lower the valve into poaition, If the copper gasket (5) was removed with the valve,
the gasket can be held in Posltion on the lower end of the valve by a thin coating
ol grease applied to the washer,

After installing the walve 1t will be necessary to reset the push rod as deseribead

in paragraph 18, After timing, in order to clear the eylinder of excess oil, aluaya
turn the engine over on air with the snifter valves open and with the Tuel isoclating
vyalves ¢closed. ]

15. SPRAY VAIVE FUEL FILTERS

In sdditien to the fuel filter at the high pressure fuel pump-an individuel filter
(15) 1s supplied at each spray valve. The spray velve filters are of the metal edge
type and have a spacing of .0015". They are installed in housing (15) which screw
into the fuel inlet elbows et the spray velves. The freguency at which these £11.
ters will need cleaning will depend upen the quality of the fuel and the conditicn
of the filter located at the high pressure fuel pump. After disassenbling the houa-
ings 1t will be possible to unscrew the filter unit. Wash each unit thoroughly in
clean solvent or fuel and blow it clean with compreassed alr, being careful not to
injure the windings when handling 1t. ;

16. SPRAY VALVE OPERATING MECHANISM (8ee Fig. 0-3)
Lonnt VALGS OPERATING MECHANISM

The spray valve is actuated by cam (27), 1ifter or cam follower (24%), pushrod (18),
end rocker arm (36). Lifter f?h} and latch (29) are held mgainat the cam b spring
(25). Moticn of the 1ifter is transmitted to the pushrod through wedge {3E§i Am
can readily be seen in Fig. 0-3, moving the wedge inward will decresss the gap he-
tween the lifter and the pushrod. Consequently the spray valve will OPEn sconer,
vill 11ft higher, and will elose later, Moving the wedge outward produces the appo-
site results. The outer end of the wedge is pinned to lever (31) which is clampad
to the wedge shaft, which in turn is connected to the governor. Accordingly the
governor, by rotating the wedge shaft, gompletely controls the action of the Bpray
valves, ‘

When the engine was tested at the factory, wedge levers (31) were &d justed to be
parallel to each other and in line on wedge shaft (30) and were then clamped and

Ta
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17,

pinned to the shaft. 1If new levers or a new wedge shaft are installed it 1is import-
ant that they be lined up in agcordence with the above. The pogsition of the fulcrum
of wedges (32) for the full load full speed position (wedges fully in) should be
about 1/4" inaide the vertical line X-X through the center of the wedge shaft, The
position of the wedge fulerum for idling at low speed should be as shown in Fig. 11,
that is, about 1/8" cutside line X-X. In other worda, line X-X should approximately
divide the total movement of the wedge fulerum in two equal parta.

Levers (36) should be approximately parallel for all the spray valves. This 1s ac-
complished by means of adjusting nut (17) which beara down on horseshos collar (16)
whieh in turn bears down en lever (36). With the lever disconnected from push rod
fork (35) hold 1t up against collar (16) and nut (17) without opening the spray
valve. Then adjust nut (17) for the proper lever positlon and lock by meana of the
lock nut on top.

Buffer spring assembly (19), positions the pushrod relative to the 1ifter and as-
slats spray valve spring {93 in returning the valve mechaniam (rocker, pushrad,
ete.) as the spray valve ia being closed. The weak spring (22) below buffer apring
(20) merely holds the pushrod against washer (21). pas buffen apring assembly (19)
is screwed down buffer apring (20) and washer (21) force the pushrod dovnward
againat the weaker apring and bring the end of the pushrod closer to the wedge and
lifter. Proper adjustment of the buffer apring assembly is as follows:

(2) Bar the engine until the fuel cam follower is on the base circle of the cam.
(b) Set the wedge shaft and wedges in full lead position (wedges "fully in" as de-
tarmined by the governor weights being fully 1n5 and unscrew coage ?ﬁg} until

there 1s clearance between the lower end of the pushrod and the upper face of
the wedge.

(c) 8lowly screw down cage (19) and at the same time move the wadge back and forth
aldewvays with fingers. :

(d) As soon as the wedge 1s felt to tighten unscrew the cage one-half turn and lock
it in this position with the clamping screw.

NOTE: When timing the spray valves as described in the follewing the buffer spring
asgembly should alvays be unscreved about one or two turns. When timing is complet-
ed adjust the buffer spring in accordance with instructions in this paragraph.

SPRAY VALVE TIMING (See Fig. 0-3)

The timing procedure deseribed in the following is for a spray valve opening of ge
B.T.C. (Before Top Center) and a spray valve closing of 18° A.T.C. (After Top
Center). The proper spray valve timing to use iz stemped in the engine name plate
EE% should always be followed, If Ghe in the name plate differa from E

15~ opening and closing the followilng instructions should be modified accordingly. .
Froceed as follows:

(a) Shift the camshaft to the AHEAD position and unserew all Buffer Spring Cages
one or two turna. 3Shut off all the isolating valves in the fuel rail except for
Number 1 cylinder. :

(b) Be sure that wedges are in the full lcad position ("fully in") as determined by
the governor weights being against their inner stops. (Normelly the wedges will
be "fully in" when the engine is shut down but it is well to check this podint.)

{c) Spot Number 1 eylinder at.5% A.T.C. on the pover stroke. (Half way point be-
tween 8° B.T.C. opening point and 189 A.T.C. closing point.) Then unbolt and
turn the. fuel cam wuntil the center of the toe 1z directly in 1line with the axia
of the lifter. Clamp the fuel cam temporarily.

(d) Set the crankshaft 82 B.T.C. on the compression stroke. Bar the engine up to
this point in the aheed direction of rotation.

{e) Pump up & fuel preasure of about 1500 lbs. per ag. inch with the hand pump,

(f) Slowly lengthen the spray velve pushrod until the needle of the pressure gauge
drops indleating that the spray valve has opened. Check this ad justment by
backing the engine up a fev degrees, pumping the fuel pressure up again and bap-
ring the engine slewly in the shead directlion until the pressure again dropa.

If the flywheel pointer is not at 8% B.T.C. readjust the pushrod and check again.

To adjust the length of pushred (18) locsen locknut (3%) and turn the pushrod,
using a pin or drift in the holes provided at its upper end. Then tighten the
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locknut. On 6-1/2" bore engines the pushrod length is not changed. Referring
to Pig. 0-3A bell atud {E?} in rocker (36) is screwed up or down instead. ‘To

ad just loosen locknut (38) end turn ball stud (37) with a serew driver. Tighten
locknut (38) after the adjustment has been accomplished.

{g) Bar the engine over to 25% A.T.C. and again pump up the fuel pressura. Then bar
the engine backwards slowly until the pressure dropa. This point, which 183 the
closing of the spray wvalve, should be 18° A.7.C.

(h) If this point is past 18° A.T.C. too long a spray pericd is at hand. It will be
necessary to advance the fuel gcam slightly and repeat atepa "d", "a", "f", ang
"g". If on the other hand the spray valve closes before 182 A.7.C., retard the
cam aliphtly and repeat steps "a", "e", "r",.and "g".

(1) Repeat steps "¢" to "g" on the remaining cylinders. Check and record the spray
valve timinga for ASTERN. The timing golng Astern may be slightly different
than the ahead timing. However, the shead timing is the more important and no
changea should be made to favor the aatern timing.

(i) Adjust the buffer springs as per instructions in paragraph 15. Note that buffer
spring cages should always be unscrewed when =pray valves are timed.

18. BALANCING THE ENGINE FOR EQUAL LOAD ON ALL CYLINDERS

Theoretically, if the spray valves have been timed exactly and correctly (as ocutlined
in the preceding paragraph) the amount of fuel injected in each eylinder should be
the same. Consequently, the total engine leoad should also be aqually divided ba-
tween all the cylindera. Practically however, it is imposasible to time all the
apray valves exactly slike, and even if that could be accomplished manufacturing
tolerances on such items as orifices in the spray valve tips, fuel cama, wedges,
etc. are apt to affect the cylinder balance. The divislon of load between the
various cylinderas should consequently be checked after the engine is rumnning, pref-
erably at full load. Since the exhsust temperatures are proportional to tha loads
that the varioua cylindera are carrying the amount of fuel injected should be ad-
Justed so that the exhaust temperatures for the variocus eylinders are alike, or
nearly alike.

The amount of fuel injected and consequently the lead carrylng capecity of & eylin-
der may be changed by adjusting the length of pushred (1B), or in the cease of 5-1/2"
bore engines, by adjusting ball stud (37). (See Figures 0-3 and 0-3A respectively)
It should be noted, however, that readjusting will affect the spray velve timing. .
Therefore, the adjustment should not be appreciable and should not exceed cne-half
turn of the pushrod or ball stud from the pesition obteined when timing the spray
valve. :

The proper procedure for belancing the engine can be summarized as follows:

{a} Assuming thet g1l the Epray valves have been correctly timed to open at g°
B.T.C. and close at 18Y A.T.0. it should be possible to balance the engine by
merely lengthening or shortening the pushrods by one-helf turn or less. In the
ecase of 6-1/2" bore engines the rocker adjusting serew should not be turned more
than one-half turn. Lengthening & pushrod or serewing dewn on the rocker ad-
Juating acrew will incresse the exheust temperature of the cylinder and vice
VEerss.

(b) If an adjustment of one-half turn is not sufficient the timing of all the apray
valvea should be checked and, 1f necessary, adjusted for an cpening of 82 B.T.C.
and a clesing of 18° A.T.C. for full locad wedge shaft position as deseribed in
Faragraph 16.

(¢) If the valve timing i1s found to be satisfactory or if, after making any neces-
gary correctlion in the spray vaelve timing, a correctlion of one-half turn of the
pushrod is still insufficlent, defective combustion 1s indicated. This may be
due to one or more spray tip orifices being plugged or to any of the defects
dealt with under the heading "Smoky Exhaust" in the "Maintenence and Inspection"
seetion.

When the engine was tested st the factory apray valves were carefully timed and ad-
Justed to equalize the exhaust temperatures in the various cylinders end while the
operator should not continually change adjustments in an effort to improve an engine
that is operating satisfactorily he should keep the balance of the various cylinders
fairly even. The eylinder balance should be checked whenever a apray valve has baen
changed. If the exhaust temperatures are kept within a total range of 20° the bal-
ance will be excellent, while a range of 50% may not be considered excessive and
will give fairly satisfactory operation. However, do not allow the cylinder unbal-
ance to exceed the last mentioned value. i 2
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“The flyball

‘sure pump 1s piped to the

- The engine is stopped by rotating the hand lever omn top of the
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governor © e s I
is mounted 'offfthe forward - S EEETD 10 5 BLEATTHB RIS
end ‘of, the centerframe-and " - B IR RO D TR L
is driven by the camshaft "= 3 g b

gear:-It is illustrated in’ : s ; BAS SO0 L Ly
Flg. Q-1. Governor housing” = : ey i \ 1 .
(21) which forms the gover- ) &) 3) 3 € d) (3 L
nor bﬁﬂ.'r;% is belted and
doweled ts the centerframe.
It is located to allow
LO08" - 005" backlash be-
tween governor gear [22),
which is keyed and phassed
on governor body {20), and
the camshaft gear. Lubri-
cating oll from the pres-

bearing through a drilled
hole in the housing. Gov- z =
ernor welghte (23) are ~ k] ; .
mountad on fulerum pins in
governor body (20) and car-
ry hardened ateel rollers
(24) on riveted pina. As
the flyballs tend to move S e &l
out due to centrifugal ‘ 5
force, the rollers bear : ' B
against thrust plate (12) ; ; é@
and transmit the force de- E 4 )
veloped by the welghts e
through quill rod [11),

thrust bearing [17) and i

spring block (14) to gover-

nor spring (3). The thrust

reaction 1s taken by bear-

ing (19), which is secured )
to the governor body by 3 B,
threaded retalning collar (18). Thrust clearance 1s adjusted to .010" and the
lar is locked by a set screw, secured in place by & leocking wire through the

FIG. Q-1

Spring block (14) follows the motlon of the welghts resulting from varistions

engine speed. This motion is further transmitted by means of pin (16) and fork's
(15) te vertical shaft 34], to which fork (15) is clamped. Additlional linkage con
to the fuel wedge shaft to which-each of the wedges are =
linked, thus completing the comnnection from the governor weighta: to ' the Tuel wedges. |
The englne speed is controlled by verylong the tenaion of the governor apring through
hand lever (2) and reck (1). The lever 1s held in place by & latech which engages a
toothed quadrant. A bresk mechanism in the handle permits moving the lever to the
left, which reduces the spring tenszion. This sllows the governor welghts to move
out, withdrawing the fuel wedges =and reducing the engine speed. Conversely moving
the control lever to the right incresses the engine speed. Adjusting serew (13)

nests vertical shaft (%

controls the engine. speed and should be set to give tha de-
sired full load speed (see engine name plate) with the gov-
ernor control lever in the last notch. The engine will then
idle at the proper speed with the control handle in the

firast notch. The adjustment is secured by means of & lock nut.

STOPFING MECHANISM

governor housing. Lever (6).(See Fig. Q-1) is connected
through 8 release mechanism to floating lever (10) on top of
vertical shaft (4). Lever (10) is linked directly to the fuel
wadge shaft. The release mechanism is shown in detall in Fig.
Q-2 which is an enlarged section taken through A-A in Fig. Q-1.
It serves to brealk the connection between Lever {lﬂ] and ver-
tieal shaft (U4), relessing the wedge shaft from governer con-
trol. Referring to Fig. Q-2 it will be noted that set screw
(25) and plunger (9), both of which are mounted in lever (10),
form & rigid connection between levers {10) and (5). Lever

Heag




Bection Q

(5) 18 clamped to vertical shaft (&) and appears in Fig. Q-2 as the annular segment,
the oppesite ends of which bear against the dlagonally milled flat on the lower slde
of plunger (9) (shown dotted in Fig. Q-2) and the end of setacrew (25). This is the
normal poaition of the mechanism when the engine is running, levers (10) and (5) op-
" erating as a single unit. When hand lever (6) is pulled to stop the engine, eccen-
trie (26) on the lower end of shaft (8) engages the end of plunger E9] and forces it
beck mgainst its spring, out of engagement with lever (5). Lever (10) is then free
to rotate counterclockwise without interference with lever (5). As control lever
(6) 1s moved further the projecting key (7) engages a boss extending from the top of
lever (10) (not shown in Fig. Q-1) and thereafter lever (10) follows the motion of
hand lever (6), pulling out the fuel wedges and stopping the engine.
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. on rocker (5). The vent valve ia opesn and the
pilot valve is cloaed undar the actlon of the
apring. Conneection (1), te which the device to
: be operated 1s connected ia thua vented through
ths diagonal hole connecting the two valvesa.

When the latch shaft ia rotated so that cam ()
gontacta plunger (T) 1t raisas rocker (6) elosing
the vent valva and opening the pilot’ valve, ad-
mitting eir to the device to which the valve 1a
connected. The adjusting screws in the rocker
should be set to allow approximately 1,/16" clesr-
ance betveen the ends of tha acrevs and the enda
of the valve stema vhen the valves are seated.

T TARTIN
ENGINES WITH 114" OR 3SMATTER BORE

Refarring to Section H the alr satarting valves in
the eylinder heads on the smaller bore engines
are actuated by rockers mounted eccentrically on
the rocker shaft. Consequently turning the rock-
er ahaft will ralse or lower the alr atart 1ift-
er and latch. The individual rocker shalfts are
all interconnscted by means of bell cranks and
consaquently turaing the rocker ahaft on No. 1
eylinder through an are of approximately 1109
will lower all the air start latches to a point
vheie they contact the alr atart cams, throwing

‘Bl -

q«d‘-‘ againat the latch shaft flange by apring (5) neting

FIG. R-B

Ehe atartlong alr valves Lnto oper-
ation.

The rocker shaft i3 shifted from
one position to the other by means
of a pneumatic oylinder mounted
forvard of eylinder No. 1 and 11-
luatratad in Fig. R-4. The pllot
valve controlling this eylinder
and the manner in which it is op-
erated from the latch shaft are
identical with the pllot walve,
described in Paragraph 6. As
shown in Fig. R-%, it 1s in the
inoperative position, with tha
plunger down. Alr presaure admit-
ted above the platon through con-
nection (3), which ia permanently
connected to the source of alr
aupply normally holds i1t in this
poaiticon. The pilot valve ls
piped to connection (5), and when
in the RON poaition venta the
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Section R-1

lower end of the eylinder. When the latch shalt ia shifted to the START poslition

the pilot valve opens, admittling alr below the piaton.

Since the area below the

piston is considerably larger than that above the piston it ia forced up, shifting
rocker shaft (1) to the START position. As spon as the pilot valve closes the
apace below the platon is vented and the air presaure above immediately returns

the piston to thr RUN ponition.

Tha traval of Lhe plaken to Ilmlked by contnel of thruat vashern (4] vith the up-

per and lowar hoadn 6l Lhe oy linders wwl Lhe nheoke 1o 0. /8" For the 1]#" hore an=
gina nnd A" Pore oangloan wilh 107 op 104" hops,  Phekiog gland (7)) nhonld be kapt
n|||:'r1.n_h--|||.-ll,‘|' Lalghl, Lo ppevenl. nie losbnge . Dok abinald el he Bightened mors than

DipFer PR

Tha ponitinn ol the rocker nhn L relallve Lo Bhe ALE PAR A b ad Jusated by maans
of the threanded epd ol L ate eam pinkon, turning 1t 1n the eleavia conneoblng to
tha roskar abaft lever.  The eockor ohal'l ponlblon ahould be ad justed Ao that tha

bmll aranks connofting tha varioun eocker ahnlbtn polnt atealght up when alr Tam

piaton im in thr RUN poniLinn.

The master starting alr manlfold valve uand on the
smaller bore onginesa ila lllustrated in Flg. R-G.
Valve (4) is sasontlally the same as that used on
the 13" bere engines and deacribed in Paragraph 5.
It in machanianlly oprratod hodover, by llioknge
gonnaetling to the valva rocker oharft (1), this
linknge raplaalng thn pnoumatle platon sonntrue-
tion unnd on tha 13" bore anginen. When the
roskar nhaft ahiftn te the "UTART" poaitlon, ad-
Junting sernw E.“l rontactn pln {(3) nand oponn tha
wAalva., Deraw (7] sahould ba ant no that tho walwvao
in gpennd Ahout 4" when the rasker nhaflt ia in tha
"ATART" ponltlan.

FUEL CUT-OUT MECIANIIM

Tia Fual ecol. ol :rlulluﬂr"1n fllunbenled To Flp. B0
An nhoewn In Fle., R0 Lha Inbeh phal’t 1n 1o or noare
tha "ATOr® ponltlon, wiblh plungere (5) up on aam (0),
whnieh 18 mounted on one aof the lateh shaflt webs.
The upper end of the plungar has engaged the adjust-
ing socrew in lever ‘l], rotating the lever and the
fuel wedge shaft (2] to pull out the fuel vedges
and cut off fuel from the engine. The adjusting
sorew in lever (1) should be net to allow 1/8"
clearance with the top of the plunger when the lat-
ter ia down off the cam and the fuel wedges are 1in
at the full load positlion. -

ELYWHEEL, BRAKE

The flyvheel brake assembly 1z shown in Flg.
R-7. Brake shoe (1) which is faced vith brake
lining, is carried by the horlizontal arm of
crank shaped lever (2). This lever is mounted
on shaft (3), and carries the brake cylinder :
(4) in trunnions on Lits verticel arm. Shaft (3
iz supported by bracket (5) which 1s bolted to
the after end of the centerframe. The project-
ing end of the piston rod (6) bears agalnat the
compressor cylinder and therefore the pilston
and red remaln statlonary vhen alr 1= admitted
to the c¢ylinder. When the pilot valve 1s
openad and air is admitted to the brake, the
Flindar moves relative toe the plston. Lever
?2} is rotated about 1ts fulcrum, applying the
brake to the flyvheel and stepping the englne.
When the air pressure i1s relieved the brake
shoe ig withdrawn {rom the flywheel by spring

2 ] L

‘There are no adjustments necessary on the brake

and the only service requirements are the re-
placement of the shoe lining and the piston eup
leather when neceasary.

TJ, which bears ageinst a third arm on lever =

oo

FIG. B-&
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Section S

REVERSE GEAR AND THRUST BEARTNG

GERERAL

Five different aize reverse gears are used on the various Atlas Reverse Gear Marine
Engines, in accordance wilth the following table,

NO. OF CYLS. BORE & STROKE. REVERSE GEAR SIZE ILLUSTRATION
e-3-4 6t x B 14" Fig. 8-1
3 &4 T4 x 103 19" Fig. 8-3
3 &L B x 10 19" Fig. 8-3

3 9 'x 12 9" Fig. 8-3
it 9 ‘x 12 21" Fig. 8-3
3 10 x 13 a1 Fig. 8-3
4 105 s . 25" . Fig.. 8-4
I 10% x 13 24" Fig. 5-4
3 &4 11% x 15 28" " Pig. 8-%
3 &L 13* x 16 28" Fig. 5-4

The gear is made up of & planetary transmisaicon, & disc cluteh, and two brakes, op-
erating on the drum of the transmissiocn and on the propeller shaft. The resulting
drive permits complete control of the propeller sheft by means of the eluteh con-
trol mechanism. Ita cperation is described under Paragraph 6. The reverse gear 1s
closely assocliated with the thrust beerding, and both units are shovn in the 1llus-
trations and ingluded in the following description. The different slze gears are
guite similar in design and the description applies to 2ll of them with the excep-
tion of certein differences that are mentioned in the text. Fig. 2-1 and Fipg. 5-2
show longitudinal and transverse sectlons through the 14" gear, Fig. 8-3 1llus-
trates the design of the 19" and 21" gears and Fig. S-4 the 24" and 28" gears. The
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aize designation of the gears 1a the
diameter of the tranasmlssion drum in
inchas. Two different types of con-
: trol mechanism are uaud' a single op- firto
Y erating lever on the 14", 19", and Ty O 8) (%)
. 21" pearas, and a rotating shaft, op- ' : 7
erated by & handwheel and geared to -
the slutch erowder collar on the 24"
l E'I-
|

and 28" gears.

f

PLANETARY TRANSMISSTON ST

Referring to Fig. 8-1, the planetary ] o i
trensmigsion 1s housed in a rotating 1k 4
| drum (29). It consists of two shaft o L 5
: gears (17) and (27), mounted side by - : =
{ aide on adjocent ends of cramkshaft : g | 5 i ==
(1) end thrust shaft (18), and inter- L CO -
connected by three pairs of "planet"” (=)
gears, (14) and {EE& These planet :
gears rotate on bronze bushings on
pins mounted in drum (29). The long
planet gears (28) extend across the
faces of both of the shaft gears,
meshing with the larger thrust shaft
gear (17) and clearing the smaller W z
crankshaft gear (27). The short
planet gears (14) are in line with ;
the crankshaft gear and the extension FIG. 3-2
of the long planet gesrs, meshing ;
with both of these gears and completing the gear traln between the two shafts. Fig.
3-2 shows a section taken through the planetary transmission at XX in Flg. 5-1 and
411ustrates the planet gear mounting. The abeove general description appliesa to all
of the different alze gears, but there are a-number of minor differences ln deslgn,
the most important of which are as followa: - dr r TR

{a) Drum Mounting

N In all of the gears the after end of the drum rotates cn the forward end of the

: thrust shaft. A bronze bushing is pressed into the one plece drum cover on the 15",
19" and 21" geara, but on the 24" and 28" gears & babbitt bearing is used, poured in

i the cover, which iz split into two halvea. On the 19" and 21" gears, the forward end

i of the drum rotates on the after end of the clutch drive hub. This hub 1s larger in

| diameter than the crankshaft gear so that the drum may be removed without disturbling
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FIG. 8-3
the gear. On the 14", 24" and 28" gears however, the bearing in the forward end of
' the drum is smaller than the crankshaft gear so that the latter must be pulled off
. the shaft before the drum can be removed, On the 14" geer the forward end of the
drum rotates on & spacer on the crankshaft between the clutch driving hub and the
crankshaft gear. On the 24" and 28" gears it rotates directly on the crankshaft. In
all gears a bronze bushing pressed into the forward end of the drum provides the
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F e e

—
{



S1-Ed (2)7

el o il e
'\.-.

Section § -

bearing.  The conatructlon differsnces may be clearly seen by & comparison of Fig.
8-1, Fig. '3-3 and Fig. 8-4. : : : :

(b) 011 Beals

On the 148", 19", and 21" gears oil sehls (37) are incorporated into the drum bear-
ings at each end, sealing the drum to the shaft and preventing leakage of oll along
the shaft. On the 24" and 28" gears oll seals are not used however, and a heavier
grade of lubricant must be used in thesa drums. Serviece instructions in regard to
lubrication are given in paragraph 9 (a) under MAINTENANCE. :

(e] Shaft Keya

The orankshaft drive gear and the clutch driving hub ere pressed and keyed to the
erankshaft or stub shaft (the 28" gear is mounted on & stub shaft bolted to.the end
of the erankshaft.) TRPer keys are used on the 14" and 28" geara, and straight keys
on the 19", 21", and 24" gears. Detailed instructions in regard to fitting the
taper keya are given in Paragraph B under REASSEMBELY. The straight keys ocn the 19"
and 21" gears are broken under the c¢lutch hub and & felt pecking inserted between the
ends of the twe keys te prevent bll leskage along the shaft.

(d) Thrust Ring

The 24" and 28" gears are provided with thrust rings, shown in Fig. S5-%4. Four
springs acting on this ring push the_drum forvard vhen the clutch is disengegad,
holding the elutch plates free so that they do not drag. In the 19" and 21" gears

- aimllar aprings shown in Fig. 8-3, work between the plates to.hold them apart.  No

aprings are used in the 14" gesr. These springs should be replaced when overhauling
if they are broken. 5

CLUTCH

The plate clutch acta between the crankshaft and the planetary transmission drum.
Referring to Fig. 5-1 the cluteh driving hub (10) 1= keyed and pressed on the after
end of the crankshaft, just forward of the crankshaft drive gear.  Crowder collar
(7) is screved and clamped to the end of the clutch driving hub and a sguare hub on-
the latter engages the driving plates (8) and EEE. The driven platea (25) are con-
nected to transmission drum (29) by capscrews [24) which engage holes in the plates
and alao retain the clutch cover to the drum. Four floating clutch plates - two
drive and two driven - are used on the 18", 19", and 21" gears, and five are used on

the 24" and 28" gears. (On earlier engines only three floating plates were used on
the large gcara.?
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The eclutech 1s engaged or disengaged by means of shifter cona (20) (See Fig. 8-1)
which slides fore and aft on the crankshaft end to which links operating the crowd-
ers (23) are pinned. When the clutch 1is engaged the cone 1s aft, bearing against
erowder collar (7). In this positicn the center line of links (22) are inclined
slightly forward. In other words the pins connecting the- links to the cone have
been moved in past center, so that the erowding force tends to hold the cone aft,
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with the: glutch nngﬂged, rather than teo push it forward, diagngaﬁ}ng th? ?1utﬁh.

The cone is moved by means of finpers extending down from cone shifter (2] and en-
geging pins projecting from each side of cone collar {21). The cone shifter is
mounted on & shaft supported by breckets (6) on each aide of engine base. On the
14", 19", and 21" geara the cone shifter ia turned directly by clutch operating
lever ?ﬂﬁ which 1a inserted into a socket cast in the shifter. On the 24" gear
which 18 equipped with the handwheal cluteh control & pinion on the handwheel shaft
engages an internal gear sector which is bolted to a flange on one end of the cone
shifter casting. Both the shifter and handwheel shaft are mounted on bracket atands
bolted to either side 'of the engine base.” On the 28" gears a jack shaft is used be-
tween the shifter end handwheel shaft. A pinion on the handwheel shaft engages a
gear on the Jack shaft, and two pilnions on the latter engage the shifter sectors.
The two sectors rotete on a third shaft, and levers cast integrally with them extend

. dowmr to engage the pins in the cone shifter collar.” 3

Inatructions covering the care and. adjustment of the clutch’ are glven in Paragraph
9 (b) under MAINTENANCE. .. Gid=si i :

PLANETARY TRANSMISSION DRUM BRAKE

- The brake controlling the planetary transmission drum consists of two shoea (35)

(See Fig. 8-2) which fleoat on pins (33) on each side of the drum. The pins are car-
ried by brake posts (16), which are supported at the bottom on fulecrum pins (32) ex-
tending through lugas on the engine base. Bleocks, [15) & (36) suivaeled in the tops
of the posts are tied together by mesns of tie rod (13). Swivel block (15) is cam
shaped and bears against a mating cam or crowder (12), which 1s rotated by means of
a link connecting to the clutch cpeérating lever. As the crowder is rotated it
e¢limbs up on the cam, shortening the tie rod and pressing the brake shoes in againat
the drum, app]ying the brake. The foregolng applies to all of the brakes except
that en the 24" reverse gear, in which & aliding wedge mechaniam 1a uaed for the
erowder in place of the rotating cam. (m the 28" gear two rotating crowvder cams are
used, one on each side, operated from levers on the handwheel jack shaft.

FROPELLER SHAFT BRAKE. o ; e e 3

A brake bend (30) (8ee Fig. 8-1) is used Tor the propeller shaft brake, wrapped
around the drum on the shaft coupling. -It is supported by & bracket (19) bolted to
the top of the thruat bearing cap, and ia operated by & link from the gear drum
brake mechanism. A rotating crowder cam is used on most of the deslgns, but in some
cases a sliding wedge ‘1z used. In elther conatruction the cam or wedge dealgn 1s
such that the bralke 1is applied and released at the deslred points in the operating

nyflﬁ. Instructions for adjusting and servicing the brakes are given 1n Paragraph
9 Lc).

OFPERATION OF REVERSE GEAR

* When the elutéh ia engaged the erankshaft ia énupiéd to the drum of the planetary

transmission. The transmission is "locked and provides' s positive connection betwsen
the crankshaft and thruat shaft; the propeller shaft rotating with the engine. Both
brakes are relessed. This ia:the AHEAD positicn, and the éluteh control lever on
the 14", 19", and 21" gears 1s sliphtl¥ ‘Tforvard of ' the vertieal. . As the control
lever is moved aft to NEUTRAL: the elutéh Is relessed, breaking the-drive between the
crankshaft and thrust shaft. “The'same motlion.of the control lever applies the pro-
peller shaft brake, stopping rotation of this shaft.’ The planetary transmlssion
drum then rotates in the shead direction scmewhat szlower than the engine. When the
control lever is moved further eft to the ASTERN position, the propeller shaft brake
ia relessed end the drum brake ie epplied. Az the drum stops rotating the propeller
shaft begins to rotate sstern, resching full speed astern when the drum comes to
rest. The operation of the 24" and 28" gears is the same &8 described above, except
that the control is by means of . the handwheel instesd of by the operating lever.

THRUST BEARTNG

The multi collar thrust bearing is mounted on the after end of the englne base and
carries all loads in a fore and aft direction resulting from the propeller thrust.
It is made up of three parts, the bearing, the ecap and the shaft. Both beering and
cap contain & aeriea of dovetalled eircumferential grooves, which when lined with

. babbitt about 1/4" thiek, form grooves for the thruat shaft ecollara. PBetween the

grooves the cylindrical aress ere glso babbltt lined and bear ageinat the shaft so
that sufficient journal area to carry & substantlal radisl losd 1z incorporated in
the bearing. Five different sizes of thrust bearing are used, corresponding to the
five reverse gear sizea. - All are very similar in design, with the exception of that
in the 14" reverse gear, which i1s not water jacketed. The four larger sizes are
jacketed both in the bearing and cap and & amall amount of water 1a piped from the
water pump to the bearing and 1a then discharged overboard. All of the bearings are
lubricated from the engine lubricator. Instructions for the proper care of the
thrust bearing are given in Paragraph 9 (4). Wi

.
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DISMANTLING AND REASSEMBLING THE REVERSE GEAR =~ '@ 1 & B e

Hﬁan dtaqantling_tha reverss gaar, prooeed as fu#luwa:

(a) Remove all the clutch and brake control rigging.
(b) Break the propeller shaft coupling and slide the propeller shaft afi a suffi-
" pient distance to remove the thrust besring. "I an intermediate .shaft ia uaed
it may be removed if desired, rather than shifting the propeller shaft.

{z) Remove th; bolts and dowels holding the thrust bearing to the base. -

(d) Remove the capscrews holding the after cover to the reverase gear drum.

{e) Remove the thrust bearing with the shaft and drum cover. Note that the bearing
miat ba moved straipght baek until the pilet on the after end of the grankshaflt
glearas the bore in the thrust shaft.

(f) Pull the crankshaft gear. Tapped holes in accordance with the followlng tabula-
tion are provided in the gear and clutch hub and in the end of the crankshaft

 for use when dismantling and reasaembling theae parts.

Reverse Hole ‘In . Hole In Hole In

Gear Size Gear ¢lutch Hub Crankshaflt
14" 5/8"-11 thds/in. 5/8"-11 thds/in. 1"-8 thds/in.
-lgn 5}’5!_11 2] 5‘."’8"-11 L[] m_ L]
2] e 3/4"-10 ! 3/4"-10 - " 1-1/4"-7 thds/in.
ol 1!!_3 L] Tj,.l'Ell_g L l-l,a"E"-E- "
EB" lll_E L] 1||‘ " l—l,.l"rglr-ﬁl "

{g) Remove the capacrewa holding the cluteh eover to the drum and remove the drum.
NOTE: On the 19" and 21" gears only, the drum can be removed without resorting
to Step (f£). - (See Fig. 8-3.) On the 14", 24" and 28" gears hovever, the crank-
shaft gear must be pulled before removing the drum. i g

(h) Press or drive the planet gear pins out of the drum. These pins are a press fit
in the forwerd end of the drum and a sliding fit in the after end.

(L) Pull the elutch driving hub off the crankshaft.

(§) Loosen the crowder collar elamp boltes and unscrew the collar from the cluteh
hub. The eluteh plates may then be removed from the hub.

Reassemble in the reverse order, noting particularly the felloving ipstructions in
regard toifitting the keyeiii: e ooouni b ylesqueqitiosd i eaa H e n AT P I

On the 14" and 28" gear where the .clutch hubs and crankshaft gears are held by taper
keys (and also on some ‘of the older designs where taper keys were.formerly used),
new keys must be fitted if the parts are replaced. The keys must be fitted individ-
ually, pressing each plece on the shaft in turn.ll fitting ita key, removing 1t, and
then proceeding with the next plece. -On the 14" gear, clutch hub (10) (See Fig.
5-1) must be pressed on the shaft without shifter cone (20) bveing in place. The
taper key is driven in and marked at the end of the hub. The hub is then pulled and
the key cut off where marked. The crankshaft gear is then pressed on to its.final
location, allowing exactly the correct space behind it for the clutch hub and spacer
(26). The key is fitted and driven in and the end marked, leaving sufficlient pro- -
jectlon to engage the noteh in the end of the spacer. The parta may then be finally
aszsmbled on the shaft, prassing the clutch hub and gear heme on thelr respactive
keys. The end of the key for the clutch hub must be securely blecked to prevent 1ts
backing away as the hub is pressed against it. Substantially the same procedure 1s
folloved on the 28" gear, the difference being that spacer (26) is not used. (See
Fig. 5-%.) The key for the gear is allowed to extend along the shaft to the clutech
hub, and the extension 1s filled deown te the contour of the shaft. This is necessary
to prevent oil leakage along the shaft. The keys must be fitted for each part indl-
vidually prior to the final assembly, as described sbove for the 15" gear.

ADJUSTMENT AND MATNTENANCE

{a) Planetary Transmission . -

On engines with 14", 19", and 21" gears, in which oil seals are used, the drum
should be kept from cne third to ome half full of & .good grade of 600W cylinder oil.

Pipe plugs for filling are provided in the after end of the drum and the level
should be inspected frequently and oil added as necessary. The drum should be

5.
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drained and refilled with new oll every six months to & year, depending on the ser-
vice. On the larger engines, with 24" and 28" gears the drum 1s not entirely oll
tight and a heavier lubricant must be used. A mixture of half 600W and half cup
graase is recommended. The bronze bushings in the drum and drum cover and 1n the
planet gears are subject to wear and should be replaced when clearances become ex-
seasive. New bushings must be reamed after pressing in. Allow clearance of .001"
per inch of journal diameter. The floating bronze bushing between the crankshaft
pllot and the thrust shaft shouwld be peplaced when the eclearance 1n either part ex-
ceeds .003" per ineh of diameter. On the 24" and 28" paara it may be necessary to
repour the babbitt bearing in the after drum cover. If this 1= ne great cape
must be taken to keep the bore concentriec with t finisne side diameter, The
[¥] Beals in the smaller gearsa should be replaced when worn. Whenever the clutch
hub is pulled on the 19" and 21" gears the felt packing between the two keys should

‘be replaced when reassembling.

{2} Clutch

On all of the different size gears the clutch adjustment is determined by the loca-
tion of the erowder collar on the cluteh hub. As the elutch plates wear, the collar
rust be serewed farther onto the hub to keep the cluteh tight. It should be suf-
ficlently tight to prevent slipping but should not be unduly tightened, causlng eéx-
cessive strain on the parta. Keep the clamp bolta tight to maintain the ad justment,
but use care not to bend or break the clamp eara on the crowder collar.

The elutch plates should be olled occasionally through holes provided in the clutch
sover, If the plates become rough the cluteh will tend to greb, and if thias condi-
tion bagomea troublescme 1t may be corrected h? racinﬁ of the plates.- When the
plates have been worn or faced down about 1/16" to 1/8" the erowder gollar adjust-

ment will be all taken up and it will be impossible to keep the clutch from slipping.

It will then be necessary to replace the clutch plates. Excessive wear in the driv-
ing pin holeas in the plates may be corrected by drilling new holes or by fitting

oversize pina. : If new holes arve drilled they must be very carefully located to line
up with the pinas. - ; ; : i :

The ahiftér gcone collar should be kept well lubrlcated and should be rapiﬁasd if ex-
cessively worn. Wear in- the crowder pins and links will have the same effect as
weer of the plates, that is it will reduce the effect of the crowder collar adjust-

- ment. It may therefore be possible to postpone replacement of the plates, necesal-

teting a complete overhaul of the clutch, by replacing these minor items. The coil
springs tying adjacent pins together take up leost motion and prevent rattling and
should be kept in place. The thrust springs between the clutch plates should he re-
placed if broken. -

(c) Brakes

If the drum brake i1s kept properly adjusted the lining will give long service, but
1f the adjustment i1s neglected 1t may be ruined very quickly. The adjustment is
practically the saeme for all of the different size gears and 1s described below for
the 14" gear.  (See Pig. 8-2.) Adjusting screws (31) should be set %o allow clear-,
snce between the drum and the center of the brake shoes equal to &ﬁ roximately 1/32
on the 14" drum and up to 1/16"cn the 28" drum. Adjusting nuts (3 ﬁ should then be
set to equalize the .clesrance at top and bottom of the shee, IO this adjustment ia
neglected the shoes will drag on the drum and wear the lining unevenly.  The adjust-
ing nuts on the tlie rod determine the force that is applied to the brake shoe, and
should not be ‘set any tighter than is necessary to stop the drum when the gear 1a in
raverase. £

The brake shoe lining should be replaced before i1t wears down to the rivet heada, or
the drum will be scored and must be turned down. Use "Raybestos" or other good
grade of lining, 1/4" thick.

Referring to Fig. S5-1 clamp (3) securing the brake operating link to the clutch con-
trol lever is adjustable on the lever, and should be set sc that the brakes take up
at the proper time in the control eycle. Use care however that this clamp is not
raised so high on the lever that the linkage will buckle, that is so that pin (11)
w111 drop down into 1line with pins (5) and (13) and will then be forced down rather
than up when the cluteh is thrown out. If this occurs the mechanism will jam and it
will be impossible to release the clutch. Thls condition will be approached gradu-
glly as the plates wear, and if not watched lor may ceccur when least expected.

The only adjustment for the propeller shaft brake is the band claarﬂnué, and it
should be kept just sufficiently tight to stop the shaft when the reverae gear is in
NEUTRAL. The instructicns above, covering relining the shoes,apply equally well to
both brakes. -

El‘
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Section S
(d) Thruat Bauringl

In a1l of the reverae gear deaigns the forvard end of the thrust shaft is plloted
-on the aft end of the crankshaft, with & floating bronze bushing betwesn the two
pleces. If the two shafts are out of line this bushing will wearn raplidly and the
crankshaft will be severely stressed. It is therefore most important that the
thrust bearing be kept accurately aligned with the erankshaft. Dowels between the
bearing and base provide means of maintaining the original tranaverae alignment,
hich was carefully determined in the factory when the engine was erected. The
4:artical alignment 1s determined by the shim thickneass under the bearing however,
and it ia pasential that the originel thicknesa ba msintained when reassembling,
Note carefully the shim thickness under each aside when dismantling a replace with
exactly the same shims, If the thrust bearing is ever replaced or rebabbitted 1t
must be very carefully aligned with the crankshaft and new dewel holes drilled.

In all of the bearing designs the thrust shaft gear is shrunk on the forward end of
the shaft. If replaced the new gear should be heated to 500° F. and slipped over
the end of the shaft, keeping the end of the gear flush with the end of the shaft.
Drill and tap dowel holes down the joint, that 1s half in each plece and serew in
studs for dowela. Cut off flush and prick punch to lock. Use the sams number and

slze of dowels as in the old pleces, and drill.oil holes through the gesr and shaft.

corresponding to those in the old parta.

?i
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. LUBRTCATING OIL SYSTEM

The lubricating oll system on engines with 64" bore ccnsists of the day tank (not
mounted on the angina{, the lubricating oll-pressure and sump pumps, the manifold in
tha base, with leads connecting to the main bﬂa.ringar and the necessary piping to
carry the oll through the syatem. Engines having T4", B", and 9" bore are also
equippad with lubricating oll filters and coolera. In addition to the main lubrica-
ting o1l system a= ocutlined above there ia also the Madison-Eipp lubricator, aupply-
ing & measured quantity of oll to each piston and eylinder liner. The normal oll
flow is from the dey tank to the pressure pump, then through the oil cooler (if
used) to the manifold in the base supplylng the main bearings. Drilled holes in the
crankshaft carry oll to the crankpin bearinga and the rifle drilled connecting rods
feed the plston pina. The oll from the bearings drains down to & sump in the after
end of the base, from which it is sucked up by the scavenge pump end dlscharged back
to the day tank.

On enginea equipped with lubrdicating oll coolers, a four way cock interconnecting
the piping to and from the cooler permlits bypasaing the oll flow around the cooler.
The cock should always be thrown quickly from cne position to the other and should
never be left in an intermediate poaition.

A relief valve, connected in the line leading to the base manifold, provides meana
for regulating the pressure on the syatem. The discharge should be piped by the
customer to the lubricating oll day tank, and the valve should be sdjusted for 35 to
40 1bs. per sgquare inch, as indicated on the pressure gauge, with the oll hot. HNote
that low lubrdeating oil pressure may not necessardly be due to relief valve adjust-
ment, but may result from one or more of the following ceuses, and their possibili-
tiea should be investigated before attempting to correct by readjusting the valve.

Low lubricating oll level in day tank.

Restriction in suction pipe to elther of the lubrieating oil pumps.’

Brokeh presaure plpe or fitting.

Crankshaft bearing failure.

Excessive pump leakage.

gisioalgr of oll too low, excesalve temperature of oll, or thinning out with
uel oil. ]

LUBRICATING OIT. DAY TANK

=N =a

The eylindrical lubrieating oll day tank, hss s capacity of about 12 gallons on en-
gines with 64" bore and about 17 gallons on engines with 74" or larger bore. It
should be mounted vertleally, with the bottom et least three feet above the engine
room floor, and should be piped by the customer to the dlscharge from the lubricat-
ing oll sump pump and the sucticn of the pressure pump. The connectlons should be
of 1" plpe, the former leading to the pipe tap hole in the casting soldered to the
top of the fank and the latter to the hole 6" above the bottom of the tank. A drain
valve should be connected to the bottom connection. 4

A gage glass near the top indicates the odl level, which should be maintained be-
tween the center and top of the glass when the engine is running. Under no clroum-
stances should i1t be permitfed to drop below the glass. The tank should be drained
and flushed out at intervals to keep the sludge in the bottom from bullding up to
the pump suctlon connection. HNew oll should be added to the syatem through the fil-
ler hole in the top of the tank, which ia protected by & ascreen.

LUBRICATING OIL FPUMPS,

The rotory pump group, illustrated in Fig. T-1, is built into one of the center
frame doars (3). It includes the lubrieating oll pressure and s pumpa (1%) and
(17) and the fuel transfer pump (1), together with drive shaft {EE? and gear (9),
which meshea with o driving gear on the cam shaft. The door is positicned and
doweled on the centerframe for .004" gear backlash. The door gasket should be 1/32"
thick to maintain this adjustment. .

The gear is preased on the drive shaft, which rotates on ball bearings (11) and SB}.
The bearings are retained in the housing by pressura pump body (13) and cover (5).
The end clearance of the shaft 1s determined by the thicknessa of ﬁaskata'{lE] and
(6) under these two pleces, and should be maintained between .005" and .010%, The
gasket thiclness should be 1/32". Never assemble without these gasketas, or the as-
sembly will bind and the bearings will sccn fall. The large bearing ia mounted di-
rectly on the drive shaft, and the small one 1s mounted on sleeve (&), which ia
pressed over the fuel transfer pump end of the shaft end serves to align the two
ghafta. Flats on the mating ends of the shafts form the drive, and en oil seal
pressed into cover (5) prevents oll leakage alcong the 'sleeve. When replacing the
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& : _ e oll seal,assemble in the' . . -
e = " cover as shown in Fig. o
: A : O
Specer (16) separates
the libricating oll sump
and pressure pumps, and
.004" thick paper gas-
kets (15) seal the spa-
cers to the two pump
‘housings and also deter-
‘mine the end clearances
for the pump gears,
which should be from
Y L002" to .005". Never
gasemble the pumpa wilth-
out these gaskets or the
‘ - gears will bind. Align-
5 3 ment between the tvo
LTI, - ; puzpe 1s meinteined by
means of dowel pins be-
tween the pump housings
and spacer (16).

=

FIG. T-1 . f The drive shaft aszsembly
and the fusl tranasfer
2 8 AT0 I ted in
ssddles bored in the centerframe door and are retained in place by caps 2) and (T}
bolted te the door. The lubricating oll pressure pump is centered in the saddle
bore by & splgot turned on the end of pump housing (13), so that allgnment between
the two pumpa and the drive shaft 1s asssured.

LUBRICATTNG OIL FILTER (Engines with Ti" or larger bore)

The lubriéating oll filter is connected in & bypass line from the lubricating olil
pump discharge. The filtered oll supplies the bearings on each end of the camshaft, ¥ i
the intermediate gear bearing, the governor and the vater pump drive. L )

=y

The fllter is of the metal
element type &3 shown on
Fig. T-2. The elements
‘are made up of flat metel
ribbon wound around & cen-
tral spool, adjescent layera

from each other by raised .
ridges running scrosa the
_ribbon. The successive
layers of the ribbon are
apaced .003" apart and 1t
ia these spacea that form
the flltering medium. The
oil flows from the outaide
toward the center and
leavas the dirt on the oubt- -
gide of the spool.  The

* filter may be cleaned by
turning the cleaning
handles on top, whieh ro-
tates a knife bearing on
the edge of the windings,
seraping off the dirt and
glloving it to settle to
the bottom of the sump
tank, The filter should
preferably be cleaned when
the engine is not running
so thet the dirt may settle
to the bottom, although . Iy
there is no objection to ° j © L FIG. T-2 . Loy
cleaning with the engine S : i . :
running., Cleaning should be at sufficiently frequent intervals to prevent stoppage

of oil flow and the sump tanks should be drained before the dirt in the bottom

. builds up to the level of the elements. Experience will determine the correct in-
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LUBRICATING OIL COOLER (Engines with T4" or larger bora)

The Hoas tubs type lubricating oll cooler is mounted vertically con the water inlet
manifold, The tube sheets at each end are brazed to the seamless copper shell, snd
the ends of the admirelty bronze tubes are rolled into the sheets. Vertical baffles
in the water inlet manifold flange and lower tube sheet separate the water inlet and
discherge, the water flowing up through half of the tubes to the bonnet which covers
the upper tube sheet and returning through the other half of the tubea. The flow of
0ll around the tubes is gulded by bronze baffles inside ths shell to produce the
most efficlent heat transfer. :

The necessity for cleaning the cooler will depend upon the service and the nature of
the cooling water and lubrleating oll used, and will be indicated by decrease in
cooling efficiency and increase in pressure drop through the unit. The cooler
ashould be inspected after the firat 500 hours of operation and should be regularly
inapected, and cleaned whenever necessary.

There are many good scale solvents available on the market for removing the 1ime and
iron rust scale from the water side of the cooler, but use care that the solution
used does not attack the materlal of the cooler. Be sure that 1t 1s recommended by
the manufacturer for the type of cooler on which it is to be used. A satisfactory
solution may be made up of 10% murlatic acld (one pint of acid per gallon of water)
with 1 1h. Grasselli NHo. 3 inHibitor to 50 gallons of solutlion. Plug the oll con-
nections to the ccoler, remove the top bonnet and immeras in the aslution. The
cleaning action of the solvent 1s evidenced by bubbling and foaming. When the bub-
bling atops inapect the tubes and if all =cale has not been removed the process
should be repeated with a freash aoclution.

Aa soon 88 all scale is removed the cooler should be very thoroughly washed by
flushing with fresh water and then dried with compressed air.

The oil side of the cooler can best be cleaned with carbon-tetra chloride, although
gasoline or kerosene can be used. The carbon-tetra chloride will de the job better
and quicker, and is non-inflammsble. In any event the cleaning -should be done in
the open or in & well wventilated room. The cleaning solvent should be forced
through the core with a hand pump until all of the sludge and dirt has been washed
out. HNever use wires or preods, as they can only reach & amell ares adjfacent to the

8 and may damage the tubes. Never allow the cooler to atend before cleaning
after the oll has been drained, as the carbon deposit and sludge will scon harden
and will be much more difficult to remove. .

LUBRICATOR AND DRIVE

The Madison-FKipp lubricator supplies a measured quantity of lubricating oil to the
plstona, introduced at the center of the liner on each side. Nipples screwed into
the liners and projecting through the cylinders and sealed thereto by packing glands
carry the oll through the water jackets. It also feeda oll to the air compresasor
cylinder and to the thrust bearing. .

The lubricetor is fully deacribed in the Madison-Elpp bulletin attached at the end
of the book. 011 feeds to the pistons should be adjusted to 20-25 dropa per minute
when the englne is new, but this may be reduced to approximately 15 to 20 drops per
minute after the pistons and rings have been well worn in. ¥EEP THE LUBRICATOR WELL
FILLED WITH CLEAN OIL. Use the same oll that is used in the engine. Do not under
any clrcumstances allow it to run dry as serious damage to the plstons and liners
may result. This should be made a regular part of the engine room routine and
should never be neglected. The lubricator ia mounted on & bracket on the forwerd
end of the engine, and ia driven from an esccentrie on the end of the camshaft.




WS5-Ed 2 (3)

COOLING WATER SYSTEM Section W

COOLING WATER SYSTEM (2 Cylinder engines with' 64" bore only)

The single acting plunger type cooling water pump la mounted on the forward end of
the centerframe and is driven by a connacting rod from & crank on the end of the
camshaft. The crank disc is secured to the shaft by a taper key. The bronze plung-
er 1s gulded in the eylinder bore and is sealed to the cylinder by a packing gland,
Do not tighten the gland more than necessary, allowing slight leakage for lubrica-
tion. The apring loaded rubber disc valves are mounted in bonnets on a grid which
iz bolted to the pump body. The construction of the pump is 1llustrated on the Parts
Catalog Flate facing the water pump group 1ist sheet. The cooling water inlet mani-
fold earries the water from the pump to the cylinder water Jjacketz, and pasa-over
pipes form the connections between the cylinders and the heads. The water outlet
manifold collects the flow from each head and discharges into the forvard end of the
axhauat manifold water jacket. The overboard diacharge iz taken from the after end
of this manifold.

A parallel flow, through the alr compressor water jacket, 1s taken from the water
inlet manifold and discharges into the water outlet pipe Crom the exhaust manifold.

The cooling aystem may be drained by loosening one of the cover plates on the water
inlet manifold. If the englne 1s to stand in freezing weather the water pump must
alss be drained by removing the pipe plug in the suction valve bonnet.

COOLING WATER SYSTEM (3 & &4 Cylinder Enginea with 64" and larger bores)

All engines included under this listing are equipped with centrifugal clireulating
vater pumps and plunger type bllge pumps, and engines with 74" and larger bore alse
have lubricating olil coclers.

The cooling water enters the engine st the suction flange of the eirculating water .
pump and 1a piped to the water inlet manifold extending along the cylinders. On en-
glnes equipped with lubricating oll coclers, the cooler iz mounted oh the water in-
let manifold, cored passages In this casting conducting the water through the cooler
tubes and then distributing it to the separate cylinder water jackets. The water is
carried from the cylinder to the head by means of an external pess-over Pipe, or by
pipe nipples screwed into the top of the eylinders and projecting up into the eyl-
inder head. These nipples are sealed with rubber grommeta. Always use nev grommets
and do not coat with white lead or other sealing compound. The water outlet mani-
fold carrles the water from the cylinder heads to the forward end of the exhaust
manifold water jacket, and the overboard discharge of the engine is from the after
end of this manifold.

In addition to the main flow described above there are two minor parallel cireults
as f'ollovs:

(a) The air compressor circuit, leading from the water inlet manifold to the air
compraasor cylinder, through & pasa over pipe te the head and dizcharging in-
to the exhaust manifeld jacket outlet pipe.

(b) On engines with 74" or larger bore, the thrust bearing circult. Water is
piped from the inlet manifold to the bottom of the thrust bearing Jacket, up
into the cap through a pass-over pipe and is diascharged overbosrd. A cock in
the iplet pipe just below the besring provides means of draining the engine
cooling aystem.

Be sure that all water is drained from the jackets before pulling a cylinder liner,
or 1t will =pill inside the engine. The circulating water pump and bilge pump are
not emptied by this drain, end if the engine 13 allowed to stand in freezing wveather
these pumps must be drained. A plug is provided in the bottom of the clreulating
weter pump casing, and the bilge pump ean bBest be drained by loosening the ceEpascreva
holding the valve grid to the pump body.

CIRCULATING WATER PUMP (% & 4 Cyl. Engines with 61" and larger bores)

The centrifugal water pump is mounted on the manifold side of the englne and 1s
chain driven from s sprocket on the crankshaft. All of the parts that come in con-
tact with the water are brass or bronze. The impeller 1s screwed, riveted and
doveled to the shaft, which rotates in a babbitt lined bushing pressed into the pump
housing. A grease cup provides for lubrication and should be screwed down daily.
The .010" paper gasket under the suction cover allows approximately .020" end clear-
ance for the impeller. A packing gland forms the water seal for the shaft, and
should not be tightened unnecessarily. Some leakage should be allowed for lubrica-
tion of the flex packing.

The drive end of the shaft is supported by a roller bearing, which ia clamped in =
bracket bolted to the pump housing. An oll cup provides lubricstion. The pump body

1.
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is bolted to the engine base and should be carefully shimmed up into line with the

drive shaft and the shafts aligned horizontally before tightening the mounting bolta.

CIRCULATING WATER PUMP DRIVE (3 & 4 Cyl. engines with 64" bore)

The crankshaft sprocket for the water pump drive chain ia pressed onto 8 hub on the
compreasor eccentric, and 1s locked in place by two 1/2" threaded dowels sereved ine
to holes drilled and tapped down to the joint, that ias half in each plece.

The pump drive shaft is mounted in a bracket bolted to the side of the engine base.
The two ball bearings on which the shaft rotates are mounted in split adaptors which
are clamped in saddles in the bracket. The adaptors are located in the saddles by
dowels, and oil cups in the saddle cap provide for lubrication. The inner races of
the bearings are locked in place on the shaft by clamp type adeptors, secured by
lack nuts. The chain sprecket i1a pressed on the shaft between the two bearings.

The bearings may be moved fore and aft in the adaptoras before the saddle clamps are
tightened, and the assembly should be adjusted to line up the sprocket with the
erankshaft sprocket. Then the two halves of the coupling between the pump shaft and
drive ahaft should be bolted together after making aure that both shafts are in
proper alignment.

The two keyed hubs of this coupling should be separated by 1/8". Keep coupling well
lubricated, using SAE #70 or heavier oil (not grease). An oil hole is provided for
this purpose. When full, oil will run out through space hetween hub and outer
flange. If the Atlas clamp type of coupling is used, no lubrication is required,
but extreme care must be exercised when asasembling that both pump and drive shaft
are in perfect alignment. An idler aprocket mounted on the end of the centerframe
provides means of tightening the Whitney Silent type drive chain. The idler sproc-
ket mounting bracket is clamped to the centerframe, and the chain ad justment 1a sza-
cured by means of a stud projecting from the bracket up through the top of the cen-
terframe. As the nut on the atud is screved down the bracket is ralaed, tightening
the chain. A jam nut locks the stud adjustment. Slotted holes for the bracket
mounting boltas allow the bracket to move, and of course the bolts must be loosened
when making the adjustment. Xeep the chain tight enough to prevent whipping, but
do not tighten unduly.

g ddler sprocket rotates on ball bearings which are clamped together against 8
spacer by the mounting shaf't. The sprocket is held in place by & snap ring between
the tvo bearings. Lubricating oll from the pressure pump 1s fed to the bearings
through the hollow mounting shaft. -

CIRCULATING WATER FUMP DRIVE (Engines with 73" & larger bore)

The water pump drive for the larger engines is similar to that described in Para-
graph 4, with the following exceptionsa:

(a) The drive sprocket on the crankshaft is split into two halves and is bolted
to the air compressor eceentric.

(b) The mountine of the pump drive shaft bearinas is slightly different, although
the general arrangement is guite zimilar. The bearings are mounted directlv
in the drive housing and end cover thereto, without use of the clampine
adapters. The driven sprocket is pressed on the shaft and secured by & taper
key. It should be located to line up with the eranikshaft aprocket. An olil
seal in the housing cover senls the shaft against oll leakage. ©O11 cups are
provided for lubrication.

(e¢) The idler sprocket for adjusting the chain tension is mountéd on an eccen-
trie shaft, sc arranged that the position of the sprocket cen be adjusted by
rotating the shaft. The sprocket turns on & poller bearing on the eccentric
part of the shaft. When dismantling, remove the adjusting flange from the
projecting end of the shaft and then the two bearings on which the shaft is
mounted. The shaft and sprocket can then be moved to place the accentrie
part of the shaft in line with the hele in the housing and the shaft with-
drawn Irom the bearing.

The assembly is locked in place, after securing the correct ad justment, by means of
an indexing pin. Do not run chain tighter than necessary to prevent whipping. The
idler housing iz bolted to the top of the pump drive bracket on the alde of the
base, the entire pump drive assembly being contained within the one unit. An all
1line from the pressure pump to the end of the eceentrie shaft provides lubrication.
The construction 1s illustrated in the Parts Catalop Plote faging the eentrifugal
water pump group drive asheet.

BILGE PUMPS (3 & % Cylinder enmines with 64" & larger bore)
The single acting plunger type bilge pump iz mounted on the forward snd of the cen-
2.
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terframe and 1la driven by means of & connecting rod from & crank pressed on the end
of the cemshaft. The crank disc iIs secured to the shaft by a taper key. The bronze
Plunger is gulded in the cylinder bore and 1a sealed to the cylinder by & packing
gland. Do not tighten the gland unnecessarily, allowing alight leakage to provide
lubrication. The spring loaded disc valves are mounted in bonnets on a grid which
i3 bolted to the pump bedy. The pump construction is fllustrated on the Parts
Catolog Plate facing the bilpe pump group sheet. The bilge pump discharge is con-
nected by means of a three way cock to the water inlet manifold, and in an emergency
the englne may be run, AT SLOW SPEED ONLY, on this pump. Means should be provided
Tor connecting the suction to 4 =ea cock If this use 1a anticipated. The bilge pump
is not drained by the main drain cock at the thrust bearing, and if the engine ia to
be exposzed to freezing weather the drain plug in the suction valve bonnet should he
removed .

N
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1. SINGLE STAGE AlR COMPRESSOR

Tne single stage, single acting alr compressor 1s located on the after end of the
englne. A 3% bore compressoT {3 used on 83" bore engines and a &° compressor on
larger engines. The gast iron, WaLer jacketed cylinder 1s polted to the top of
the centerframe directly behind the aftermost cylinder. The spring loaded poppet
type suctlon and discharge valves are mounted in the cylinder head, the suctlon
valve in a replaceable guide bushing pressed into the head and the discharge
valve in a cage. Both valves seat directly in the head. A grid betwsen the
eylinder and head prevents possibillty of the suctlon valve garopplng down onto
the piston in tne event of breakage of the valye stem or of the spring retalning
nut coming loose. The menuel unloacing pandle is mounted OO the discharge valve

_ cape retalning ceb. When the alr pressure in the recelver has heen bullt up to
the desired value, psnally shonkt 220 ‘hs. per ng. lnch, the compressor should be
unloaded by turning ~pe hendie in line wizh the inlet valve. wiich 1t then holds
open. 1f the compressor is not unioaded the safety valve will pop at 250 1bs.
per sq. lnch.

Xz -E.J a(')

The piston, whick 1S drlven fram The erenrshaft By 4 connecting rod, SLrep gnd
eccentric, iz fivtad 10 the cyiinder with 2 cleaTance of .00 Lo 004" on the
=z compressor &d .o0ze ta .QOEW or the 4F ynin. Three 1fa" wide piston rings
are used, all above tha pin. 1he tOp TWO &TE coapresslon rings and the bOTTOM
one 15 a ventilated oil control wing. RINE side clearance 1< .002 %0 L004% and °.
the gap clearance should be .212° for the cormession rings and .o for the
b oA o1l rings.

The wrlst pin has a fIt ,0005% loose or . 00UC® £igat In the plston porss and &
clearance of .00C5" to .0015" in the counecting red bushing. if the sushing 1s
replaced 1t should pe reamed GO size or .o005" oversize after pressing 1n. The
pin 1= secured in the niston by 2 stlacrew threaded into one 0F the pln bosses
and engaging & recess 1n the pin. It is Tocked By a Jam nUt. snims between the
fopt of Lhe connecting rod end the strae allow adjustment of the plston helght.
The top of the piston should be set 80 that it just comes up to the bottom of the
grid, which should be placed In position without any gasket DelwWecn it ‘and the
eylinder. In final assembly when the gasiket 15 in place Detween the grid and
cylinder the gasket thickmess will allow the proper slearance Detween the plston
and grid. Be sure that the cylinder muts are tight when making ghe adjustment. -
The strap ls allowed & dlametral clearance of .pose - .008" and & slde clearance
of 003" = 006",




S

Z4-EdAZ(3)

Section Z

MAINTENANCE & TNSPECTION

GEHERAL, RULES

Obhaerving the following general rules will go & long way toward insuring satisfac-
tory and trouble-free operation. Refer to preceding sections for detail instruc-
tiona.

KEEP _YOUR ENGINE CLEAN

Inapact the engine regulerly and keep 1t wiped clean. If pll is left standing it
gquickly hardens and must be washed or scraped off. It 1s much easler to keep the
engine clean than to get 1t clean, and there is always less trouble with & clean
englne than with one thet is covered with oll and dirt.

LEAVE WELL ENOUGH ALONE

When the engine is running satisfactorlly and smoothly, do not contlnuelly try to
better the operation with minor adjustmenta.

NEVER ALLOW ¥YOUR ENGINE TO SMOKE

When the exhesust from an engine is smoky 1t cleerly indicates that combustlon iz not
perfect and that residue, in the shape of smoke, iz clinging to the olly surfaces of
the eylinders, pistons, platon rings, valves, etc. When this happens you are creat-
ing treouble for yourself and doing an injustlice to the engine. Therefore, the firat
thing in consideration of the operation of & Diesel engine 1s: DO NOT ALLOW YOUR
ENGINE TO SMOEKE.

KEEF A COMPLETE LOG OF ENGINE OFERATION

A complete log should always be kept of the engine cperation, and back sheets should
be econsulted frequently and compared with present conditionsa. In this wiy gradual
changes can be detected and investigated and insignificant troubles corrected before
becoming real ones. Any unusual noisea or other irregularities should be logged a0
that they will be investigated at the regular routine inspections.

INSEECTING REFAIRS

At completion of any &djustment or repalr job, always make a thorough inspectlion to
see that 211 parta have been correctly replaced, that bolts and nuts are tight, and
that a1l ecotter pina and locking wires sre in place. If work involved rotating
parts, bar engine around at least two full revolutions (so that camshaft is turned
one revolution) to be sure that all parts are clear. Be aure that no toola or rags
are left inslde the engine. B
SMOEY EXHATST

Smoky exhaust indicates defective combusticon which is usually due to one of the
following causes:

(a) Exceszaive carbon on apray valve tipa.

(b) Leaking spray valve.

() Leaky exhaust, inlet, or air starting valves.

(d) Buffer springs may be incorrectly adjusted.

{e) Fuel cam or roller may be worn.

(f) Leaky or stuck platon rings.

(g) Uneven eylinder load balance.
If exhasust smoke 1= not even but occurs in the form of puffs 1t 1s likely that the
combustion is defective in one or twe cylinders only. Where the trouble lies can
usually be determined by eubting out spray valves one at a time. When this 1s done
however, the engine should not carry more than about 3/4 losd or the remaining eyl-
inders will be overloaded.

INSPECTION AND MAINTENANCE ROUTINE

The feollovwing routine for regular inspection and maintenance work 1s suggested a3 a

ll
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guide for the cperator, but experlence with the englne over a pericd of time may in-
diecate changea that should be made in the achedule.

Tt will be noted in the following schedulea that sErax velve cleaning has not been
ineluded., It is believed the spray valves should be cleaned only when neceasary,
rather than st definite intervals. The necesalty for cleaning will be indicated by

increased or uneven exhaust temperatures or smoky exhaust and at elther of these in-
dications the spray valves should be inspected and cleaned, 1f neceasaery.

In the following, work to be done under each routine should include work llsted und-
er preceding routines. For example, work under "Annual Routine" includes everything
listed under all other reutines.

L_HOUR ROUTINE

{a) Hand oil the following pointa:

1. The inlet and exhaust wvalve atems.
2. The rocker arms at their fulerums and at thelr push rod ends.
ﬁ. Inlet and exhaust 1ifters, fuel wedges, lifter and buffers.
. Wedge shaft bearings.
5. Tachometer drive (if engine is equipped with tachometer)
6. Cireulating or Bllge pump connecting rod - both ends.
7. Mechanical lubricator atrap.

For olling the inlet and exhaust valve stems 1t ia preferable to use penetrating
oll, If this is not avallable a mixture of eguel parts of engine lubrigating
oll and kerosene may be used. (A mixture of two-thirds engine fuel oll and one-
third lubricating oll can be used in an emergency.] For all other polnts in
above schedule use engine lubricating oil.

(b) Check the oii level in the mechanical lubrieator. "Fill the lubricator with
clean engine oll of the grade used in the engine when necesaary.

(c) Turn the handle of the lubricating oil filter (on engines equipped with lu-
bricating oll filtera)

(d} Turn the handle of the fuel oll filter,
Alweya turn filter handles immediately after stopping the englne.
DAILY OB 24_HOUR RUUTINE

(a) Clean out the sump tanks of the lubricatling oll and fuel oil filters.
(b) Check the feeds on the mechanical lubricator.

(¢) Hand oil reverse gear clutch plates if clutch iz grabbing.

200 TO 300-HOUR ROUTINE

(a) Check intake and exhaust valve timing.

(b) Check spray valve timing. (After starting engine check eylinder load bal-
ance.) (See Section 0)

(¢) Clean out lubricating oil day tank if lubricating cll is dirty eor dark in
color.

(d) Remove crankcase doora and inspect connecting rods. Be sure that all con-
neeting rod bolts are tight and that everything 1s in order. Inspect lower
part of eylinder liner bore.

() ch?c% level of lubricant in the reverse gear drum (See Section 3, Paragraph
9 (a). -

SEMI-ANNUAL ROUTT

(a) Pull cylinder heads and pistons, remove rings and clean pistons and grooves
thoroughly. Check rings for side and end clearance. .

(b) Examine cylinder liner walls. Watch for shoulders due to ring travel.
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ally & plate may include two or more groups making it neceasary to always . :
first cbtain the group number from the index. If this is not done you may by i
chu.nua turn toia plate showing the pﬂrt w.ntad but will not find 1t listed. on
the rgroup’ sheet{faping this plate. i,
:e-w-- If no plate is found facing the gmup shaf.t than the part wa.nted. can be.
identified by the descripticn. Thia will apply mai.nl‘r to piping, 'and in this
econnection the actual pipe’and fittings on the engine should always be
measured and thnn crdarad acﬂard!_n.g'l:r, dua to unavoidable uariatinna betveen
engines. ]
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4, SUB-ASSEMBLIES -- The term “Euh aasembl;sr {or the Word “Aasemhly &ppmring in the
rt name) is used to indicate parts which are made up of two or more parts
or pleces) and yet muat.be considered as a unit part. For example, parts

_ that are .welded together, +pa.rt$ t.hat. ha'l.r& buahinga praaaed in, or parts that. 5

Jhave to he m::hined toge TaH A G TP

A Sub-gssembly 1ist" H':Lll be” i‘nunﬂ 1media.1;alr fﬂllmlmg the ].aat— group’ et
¢ ° gheet, anditemlzes the' warious ‘parts used in each assembly. Theae ‘asgexblies’

. are arrenged in mumerical sequence and alvays have ‘the prefix "X", "G".‘or “ﬂ&'

NOTE:----- Certain parts.of assemblies indicated by an "=" in place of a rei‘arenca i
gum‘ner, are not aald iudivldually* and if wanted, the complete assembly must “°--
;] nrdered :
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A 1:11"31& uith Wﬂm ind_lcatea part !.n quaatiun i:‘! a cnmponent p-arf: of | Al B fr
sub-assembly. The top number will refer to a corresponding number on the group

- 1ist sheet, and tha 1uue:~ number vill refar to a r:nrraupnming nu.mhar- in: tha nuh-

_assembly. Ly S A e relgsls (o1
TO FIND A PART WITH mg ia'sﬁimmcs rmi-iBEm?. IN THE CIRCLE PROCEED AS FOLLOWS:-- {HﬂTE:w—_*} - £
Salect & part on m:qr pluta and follow step by step as explained.] . By’ e B ey

lst -- Using the. tup numhar 1:1 the circla locate cumeapun:lins referema number
on’ the group 1:La1.'. ahaet., .uhif.h arillhe an aasamhlr i o or mEls number]

ond -- Using the R {':x" a'z-’ ngn Hr:l.} ‘of - the ﬂ.ﬂﬂﬂmbl:r 1n¢ate aame 1n the i
numerical assembly 1ist at redar of “book. ;
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3rd -- Refer back to the plate and obtain the second or lower mumber in the rafera :
.ence cirele, then locate this number in the reference number column of‘the
sub-assembly, end this _1.'111 'ha the part, daairad. R e o iy B
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If there are E THAN TWO H‘I]HB:E:RE- j_n tha r-afam:m:e nu.m'bﬂr cirl::ln, proceed &:metlr as ‘:. '_:-'_f
outlined above, only this ‘time ‘the part'in the first assembly located will be = = -u .
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N s Vi e -i.r_ Ty
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"'Ji :L-B. ¢ We'now take the tnp numberd"4" and ‘match thisfwithithe referenceinumber "4 font
gup *1iat-',ahaF <4 Weyfind hi*ua.t.urhﬂ-ﬁeﬂlﬂ Head-*ﬁsami}r Ssofithe: hiu asemblrﬁgcga";
lext be faund. 1‘11 t.‘h.a subw-hasnm‘hlr'lint ﬂ.t frea:- o Thodll 8 EaR T SRR e
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Gage Board & Bracket are special - order by description onlyl
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ALWAYS GIVE PART NUMDER—PART MHAME—ENGINE NUMBER
FOR 5TD. HARDWARE WITHOUT PART NUMBER GIVE DESCRIPTION AND SIZE
¥ INDICATES PART NOT SERVICED INDIVIDLUALLY
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IALWAYES GIVE PART NUMBER—PART NAME—EMNGINE ‘NUMBER

1 47
s T

|FOR 5TD. HARDWARE WITHOUT PART NUMBER GIVE DESCRIPTION AND sizE | "pAT* K-2318
T il PART NO. |ite:S PART NAME e

L T 545-10 4 | POST = R,G, Drum Bralte Shoe
2 12 ! 4 |SE”SG"‘.IIH — 11"2-15-1-1(3 X 3 Lie=8g.Hde=Cup EE
3 | 4 [HATF WUT = 1/2-13-HC-Hex. = = (St.)
4 1153 | (C-g434 4 II’IH - Bralre Post %o Baso
i : [ B AR NTRR S PT SO A R e e S S ST e I
L.Mwﬂgiﬂmmu Brola
a1 WA CuB435 ;2 (PIY - RBralte Shoe to Poat L il ids i
8 i : 4 COTTER I'TH == A e e e e
9 16 : ¢-7863 | 2 | BRACKET - Brake Shoe Centoring
10 ; 4 | CAPSCREM == 1/4-20-1C x 5/8 Lza - - (8%t.)
11 4 | LOCKWASEER -- 1/4 SAE Rers. - - f.”.} :
12 : | 4 | HALF MDT (Conkering Stud) -- “HeX.=(S
13 17 X289 .1  SWIVEL ASSEM. = Bra.lm_E;aﬂ___LElﬂinl_
L 18! ¥2200 BT FﬂML._B.ﬂkﬁ_msj__MLm_
1% 19! C=-84358 | 4 | SPACER - Bralie Post Swivel
16 200 28667 R ERODT ASSEM, - Brake Post Tie
17 1 JUT ww *rfa-ﬁ =HC=floX, = = (5t,.]
18 5 L O HATE T == TIB-Q-HG“M - = (8t.)
19 el S45B=TS 1 | SPRING = DBrake Post Tie Rod
0 22 . X2045 l GHGHDH ER ASSEM, - Bralte Foat Tie Rﬂd
1
21 25 W=1307 | l =E-RAG1ET = Prop. Ehaft Brﬁjm Dand
23 S5 | CAPSCREW —= e 2 o e
24 : | 3 | IOCKWASIER -- 5/8 qrw BoC. = = (St.)
5 2b C=9830 1 | I¥E-BOLT = Prop. Shaft Brale Band
26 ; 2 |HATF HUT —— Eiii—ll—ﬂi:-—ﬁnx. = = (8t.)
21 279 C="7457 15 IRFHTH{'} = Pron, Shaft Brake Band Eye-Bolt
28 28 A2047 1__CRO SEM, - a DBand
9 29 yegle o 1 Hﬁﬂﬂ_&SSE[IL = Prop,., Shafit Braks
i a0 c=785% 1 .I-"Th - i Nalch el
3l : 2 COTTER PTH oo 3 fEony iy Sy SR )
;: a1 i G=0554 z 1 s Pron, shatt Brake Band to Fva=RBoltb
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38 | 36 C=f1431 '] LIVK - Reva ﬂﬁm:_ﬂ;mn Brake {‘,nnt'r-n1
39 BY . 112QR.m_mﬂm_B£EJm_ﬂﬂntrﬂJ_Link_tﬂ_nﬂlﬂﬂis_,
405 | : L2 COPMTER PIN e 1/Alx 3/4 To, o o (gE )
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41! ! =) HU.T_E T oo A NG HZ::..—-‘
43 : 2 TATE NUT( inl o e R
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46 i

'FU

e P N



e
|+:\- -

.,

A R Ly - AT

LRyl
| 1

tap

b ke S LR R

LA gt e o A L e

....“.”.. o : @D o @
i ke ; : - SLTHE T ADNDINEIL
: .. ......... -y ; .____y .@/:ﬁ. _n_ ai_r .,_/......E H.w -

b s e

ik

M0 GAMNEND DL
twu._.z.un LAY

7

I
SIHENT TO uﬂ.ﬁkzmzuﬂﬁmﬁq 13AGYD IoVE QL IWVHIEILINGD

A Ez.u.-._n_u
SANIONT Slx G
/ \r T
| { e

@m @, SUTASYD ALMIIINELLN d.._@\\\. S

{sHRMe0 ﬂnﬂﬁa SETIYAISSY INVHAdRLNEY @

uﬁ..m,u.mm —aL0H

i
b

4
e
o
et A
ULy ﬁaiﬂrﬂjg}ﬁ;f
i B i £ g

523" DO NOT {ORDER' PARTS ‘BY/REENUMBERS & -

S - R

e

m ek

v 1.:,-_._._ [ _“q! ;E.:;TEE‘:;-H:;I:;.M;.?*.,; 3 L e -

e NS

e O

I .':i'c"-'.. The

D&
: 4
~ PLAT
R
T

|
|
|
F A --_..-"'. )
._.l.l _:__...‘:._I.r.r.r.:‘
g, deeerfingl o b
Rk e

v
i
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FOR STD. HARDWARE WITHOUT PART NUMBER GIVE DESCRIPTION AND SIZE
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"ot K=2806

CHEE orwe. MO, || haol * PART NO. e PART NAME i Thon : j§
1|p-5540 I 11 [X2B57 1 [CENTERFRAME ASSEMBLY s
2 il 2l |c-8510 2 |GASKET - Ce e Side) er .4
3 1 3]-]c-8508 2 |GASKET - Centerfram e
4 | 4 C-5509 S5 IBASKET - Centerframe to Base - {Pumr: End) i
5 1 B1 1C-8507 8 IGASKET - Centerf .~:'».;":~'.-'
6ls-976 | 7! |727A-KXH |1 WASHER - Base to Centerframe Stnd
7 1 8] 1 == 1 3/8-6-NC-Hex. - - (Steel)

8 1 91 1C=3238 2 R - Bese to Centerframe Stud

9 110 2 NUT == 3/4-10=NC-Hex. - = (Steel)

wc-s08 A3 |778 al NGE - Breather Pipe

11 4! |Cc-3057 1 |GASKET - F1 Cent rf ma

12 2 ICAPSCREW -- 1/2-13-NC x 1 1 - Lsx,ﬁﬂlj__

13 i 2 [LOCKW - -?Ei:eali :

14 a6 1 NIPPIE =- 1 1/2 x € Lg. - H'..I. r

15 18 1 I[ELBOW =='1 1/2 S8td. - = (H.I.)

16 25 C=-9532 1 [POINTER = Fl::mheal .

:73 : M —- Zzﬁe_...ﬁ-m_l_LE,.__{éte_e_lj___ KA

! 2 [LOCKWASHER -~ 3/8 SAE Reg. - (Steel)

wr_5189 Pa!| |892-T i Q0R = Centerframe - (Round) e

20|0-8430 b7 [692A-ES 7 IGASKET - Door to Centerframe LE

s [V T 128 CAPSCREW --'1/2-13-NC x 1 1/2 Lg, = Steel) "FE
ki -} 22 ] o5 LOCKWASHER -- 1/2 SAE Reg. = = (Steel

o3 ea W=905 1 |COVER - Centerfrsme End & Crank, Beering {;1;11.‘&];
24 20| |F-5242 11 |GASKET - Cover to Centerframe & Base
25 ' 10 CAPSCREW =- 1/2-13=-KEC x 1 1/4 L
26 g |10 [LOCKWASHER -- 1/2 SAE Reg. - - (Steel)
27|c-7950 |3p| ¢-7950L1 1/2] 1 [PIN - Cover fo Centerframe Dowel

. ‘28] | ' 1 STLE NUT -- 3/8-24-NF-Hex. - - (Steel)

20 ; : 1 |COPTER \PIN -- 3/32 x 5/4 Lg. - (Steel) 0
30 31 | F-5520 1 _|COVER - Centerframe Aft. End HUER
31 =0 C=8489 1 |GABKET = Cove Centerframe
a2 i 6 CAPSCREW -- 152—15-149 x 1 1/4 Lg, - (Steel)

38 | 6 [LOCKWASHER -- 1/2 SAE Reg., - - (Steel)
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FOR 8TD, HARDWARE WITHOUT PART HUMBER GIVE DESCRIFTION AND SIZE ] iyl Fl..h'rl: E=2366
o S . * INDICATES PART HOT 8 Emu' CED IHDI\?IDUALL'I' =
r: 4 3 : ARE £ N A
£ pRwa. N T C PART NO. “qn Auiin i PART RANE 1 Gmwe.we. W=1124 oy R

1| FP=E4GS ' X2956
' F=3365

S367

=] X248 -

" C=2510L1 1/2

‘§=2474

_|CAMSHAFT ASSENBLY g EaR otk R
_|HUB - Camshaft Gear 9] g R
|KEY = Hub to Camshaft =~ e
. |GEAR ASSEMBLY = Camshaft Drive - il O
CAPSCREW - Gear o Hub L : e

WASHER - Gear to Hub Capscrew B
WIRE —= #16 6a, x 28 Lok = - (St.) Rt
PTH - Gear to Hub LDowel

CRANE - Fnel Pump

C=2510

: 5=3350
- W-g883.

=

i M| ks ara |

0 et —
‘11 |p-260R 111 | C=2608L2 BOLT - Ergnk.;n__uunliﬂg - - o=
..:' i e S, = - :Et.a‘ - - - a
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et T . - =
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Bl 7 |c-1343 {17 | G683-C4
- 1B{el7940° 118 | X2076
et A T
e

b [ o f et 0 e ﬂrﬁH wwmmppww'

21| C-4921 . ' : :
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. Al g Ie1lrged6 4 | 10 baw/- lAlr Sterting E
f.- 21201432 1 57 20143215 1/2°1°| KEY' - Cem to Cemshaft
Uy d 58 |P-4248 1l | CAM - Exhaust A,
1) 4f3-2978 || 6] [88]1-® 1 | DISC - Sprey Velve Cam E
C-2408 1 62 |C-2408L1°1/7 2 | CAPSCREW - Disc To ®x. Cam
- 8-2033 | 63 |BHIA-R' 2 -
- ‘P-1€56 | €4 {BB0-E L | TOE - Spray Valve Cam Disc
C-2406 || 65 |C-2406L 344! 1 | CAPSCREW - Toe to Cam Disc
; 3 > 1| WIRE -- #16 Ga. x 12 Lg, - (St.)
201432 | 66 12C1432L4 1/2 1 | KEY - Cam to Camshaft
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SEE DETAIL
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4} SEE DETAIL
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g ﬂfﬂﬁ ?ﬁmﬁﬂﬂﬁ#f-ﬁﬁur m.{T"nﬂfeTzi"E: :&tﬂmvﬂqu AnD 81ZE | Mot K—lQ‘E‘E IR o ]
" ‘Jf SN ;ﬁnwn. MO. t‘gn.:'-"% PARTNO. *  |eran. " pART HAME T ] i ey O b 1 e e “,"‘" T
1 Voa7988 13T 529-:5- “n rGUIDE - 1n. & EXx. Valve Lifter - e
T g | PR s e ' APSCREW == 5/8-11-NC x 1 5/4 AR {s; Yias
i A3 S 4 | LOCKWASHER —- 5/8 SAE Reg. = = Sty)

/ o 41 CmB8465 73’ %1211 2 [LIFTER ASSEM. - In. & Ex. Valve

. T - L

! i_c_-}dq_ﬁg__lﬁﬁ_ﬁ__ﬁ_&g_{‘ 1 | GUIDE = Air sw Lifter b

!. 7 1 | GAPSCREW —= 5/8-11=NC x 1. /4 Lige = = (St.)

! 8 / T T LOCKWASHER -- 5/8 SAE Reg. - = (St.) -
. o|Cca753) 134 | Gb‘:—i%Hg 1 | LIFTER ASSEM, = Air Start. Valve

12 " lolc=7452 |35 | BBB=03 1 |SPRING - Alr Start. Velve Lifter £
Lf 1| C=7987 136 | S94A-E 1 | COLLAR - Valve Lifter Spring Retalner e o

= 11 | : s T
3 L 37 | w-140 ™ | GUIDE - Fuel Spray Valve Lifter -
: TEEFL | 2 | CAPSCREN == 5%5-1 =HC X 1 &/4 Lffs = = {"srt ]

b 151 4 ! ~— 2 | LOCKWASHER -- 5/8 SAE Reg. = = (st.) - .
! 16 |’ R 3 | CAPSCREW(Clamp) == 1/2=13-KC x 2 LZ. .'-...,.-E'S‘b,_]r_
17/l F=2235 138 | X489 1 | LIFTER ASSEM. - Fuel Spray Walve SN U
39 | o-32921 1 1 | SPRIKG = "‘uel Spray valve Lifter
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: 2 o C=8379 1l  GASKET - I}oor to Gantarfrarna Bl
3 & [ AT
14 6 [LOCKWASHER =- 1/2 SAE Rege = =
5 a5 C=5180 e IN - Door to Centerframe Dowel T
il 1 g i,
TC=7400 |6 X1814 1l BSHAFT ASSEM, = Pump Drive '
5 F-5958 7 1352-FE4 1 [GEAR - Pump Drive :
8 B C=-7415 1 - Gear to Shaft
10/C-2034 g 5895 1 BALL BEARING - Drive Shaft {smg.lli
a WC-9037 10! 14956 1 BHLL_M_{_LMR&}
R - 11 1X185]1 1 [ECOVER ASSEM
13 12| [C=7401 1l BCASKET - Cover t-c- Pnrrl'n I}c—c:r
14 1T :
15 ] [} :R,_.,_
1610=-9039 15| |G1338-RB31 |1 MP ASSEM, - Fuel Transfer
17 18 XA2B25 i MP ASSEM, = Imbe 011 Sump & Pressure
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e 1 |F=5453 |1 BRARING = Ce
N 2 2" |C=B3T7T" 1. BASKET = Bearing to Base - : "'*
8 i R i 4 CAPSCREW == 1/2-13=NC x 1. 1!’4 Ln, - {St.} Rt
e oA o B s.;é;,?'-':ﬁ.r ~ !4 [LOCEWASHER == 1/8 SAE Reg, = = is;_l
e, | a r BT = 1 [SHAFT Gent-rif. Pump Driva o e 'i‘
£+, 5] C-08544.-|5986" |2 ALL BEARING Mo
" 71'C-6639f5 - [1307-E 1 |SPROCKET - Centrif. Pump Drive =
§| C=6704 |6 (=6704L1 1/4|1 KEY - Centrif, Pump Drive Sprocket to hatt.
9 -l [P=5450 1 [CAGE - Drive Shaft Brg, -
10 W |1 PIL SEAL =~ National mgm::__ax:g._ﬁn._#mrm _T- =
: 11 g |P=5458 1 [AGE - Drive Shaft Brg. (B) ind)
3 iz 10 |S=2512 2 [ASKET - Brg. Cage to Drive Brg. - - VR
13 e — |6 [APSCREW —- 3/8-16-NC x 7/8 Lga = (St.) =
i; ) [ 8- mcEWASHER -- 3/8 amg Reg.'- - ts.t 1 -
15 | = .
A7 (14 |F=5446 1 [HOUSING - Cent. Pmp Chain Idler ;
18 | 115 | 82510 1 |GASKET - Housing to Pump Drive Beardng - * -
19 - E 4 SE e . BT R R .
20 | ; £ 4 CRH - - - _._....._......"_
21 . 16 | F-5447 1 |COVER - Ch Top e
L ]:; 17 |C=8361 + |1 GASKET - Cover to Honsing £
g B - 4
257] = 18 | Cc-8362 1 |GASEET - Idler Hou
20000 4 - 6 _|CAPSCREW == 1/2-13-NC
27 LT 6 |LOCKWASHER =-- 1/2 3 S
28wl 1 |PIPE PLUG -- 1/8 Std, = = {€.T.) - = ‘& i
: {+29; 119 ¥=2087 |1 |SHAFT - Chain Idler 2l A
doj- 120 |C-5288 . . |1 |BEARING - Chain ekat (H: -213) .
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21 1 lEEan& ASSEM, - Idlgn_ahaﬁ_tmma
404 1 |BEARING - 14 S :
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1 X1229 1 [PUMP ASSEM, = Bilre ; - i 3
2 % CAPSCREW == 5/8=11=NC x 1 1/4 (Steel DA
3 3 ILOCKWASHER -- 5/8 SAE Reg. - = . B!
A W=23 2 214=F 1l GRID - Bilge Pump Valve ; o
.5 3 C=1217 1 GASKET = Grid Body <
6|0-2410 4 -2410L5 3/4|2 CAPSCREW - Grid to Pump Body
7 2 LOCKWASHER =- 5/8 SAE Reg, = = (8teal) e
_8|P=2892 15 215-29 |1 |BONNET - Bilge Pump Suctlon Valwye
9 6 C-9161 1 EGMELEMM&MNE Ak
wjg-2060 |7 2]15A=E 2 __1GAS ts to Grid s
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16l S =2046 217=7 2 STUD - Bilge Pump Valve
l0-2045 1=0045 P 1_f4 1 [COCK - Tee Handle Air (Discharge Bonnet)
18 : T IPE_ELHH____1£&_Etd¢_____iﬁnaﬂB] i
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Lo e 18=1042 -~ L_Q&BEE%MM_”F_"_
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1 |PACKING == 1/4 Sg. x 19 Lg. -(Flax)
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S=a254 5354 1 [EEY = Crank to Camshaft
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9 C=8004 1 ASHER ‘= ‘Conmect. Rod Hatainar
30 o 1 EAP&GEE& 1/2-13-NC x 7/8 Lg, = jSteall
1 UGKWASHER == 1/2 SAE Reg, = - (Steel)
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Lr:*:‘ DRWG. NO. :!nt ® "-""HT MO n:gn PART MAME [;zan::lnu E<730
1 b K-129_4____Ll__ roop
2 b2 S=2383 GASKET - Hﬂuaing__t_g_cﬂme_nﬂr_gma
3 ! a CAPSCREW - _l.{&_lﬁ_ﬂa.
4 P .8 LOCKWASHER -- 1/2 SAE Reg. (St.)
-21C=7950 13 | 0-7950I1 3/4!2 IPIN - ﬂgua:l.ng to ﬂﬂntﬂrimmﬂ_ﬂﬂxﬂl
6 L R 2 CASTLE -Hex. - - (St.)
7 | S EREy _:LLgJ_- (St.)
.| R [ , -+ d_PIPE PLUG -- 1/2°Sta3. = 'S (g T.) L)
g l6 . ! S-3208 1 COVER -_flm.r_a_‘r:ﬂnr_limminrv Top' ]
10 [ S-B68 t1 GASKET - Cover to Housing
11 , B 14 W == =20=-NC x 2 1/2 Tg. = (St.)
12 i .4 _ ILOCKWASHER -- 1/4 SAE Reg. - - (St.)
13 gl C=1477 '1 DOOR - Governor Housi ide)
14 g | C=1544 116 =
15 [ |4 CAPSCREW -~ 1/
L 16 ] |4 LOCKWASHER --
Ly IEINES e & o[- W=130 = 1 COVER - themLﬂausir.g_Enﬂ
18 111 C=35827 .1 GASKET - Cover to Housing
18 RN 6 CAPSCREW =~ 3/
ot e B 500 = 6 _{LQGMEE:R__:_E,J
R e b I PP ol e _GOVERNOR ASSEMBLY i i i
2= 118! C=547 'J._ SOCKET - Thrust Quill
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15 | 1-‘125-mn4.-' 1 : LT G
1 _,p"‘ £ 05 O g ‘i.-'.-.
: ; P a4
! e F 1 |
17 | P-2681 ‘1 | GUIDE = snrinz Control Rack.
18 | 1132‘_&-E1 1l | SECTOR = Control Handle
SR 2 | CAPSCREW -- 1/4-BC=NC x 1 L. = =
2 | NUD == ]1/4e20=NC=Hex, - - (St.)
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DESCRIPTION e i P DESCRIPTION
EEALE CUP ASSEM. - DALL CHECK Ineludas G264-A-LH ROD ASSEM. - BILOE PUMP GONNECTING
BODY »
% AYRIED I BA4a-E 1 EUHING
1 BRONIE #'u. == 31" Dis. 4 ESCUTCHEON FIN == #10 x 1 34 Lg.
1 GREASE
an ;. e _ o ia _52&4-5 mn mn. = BILGE PUNP- CONNECTIEG
i 204k-E 1 E-'USI'HHH
i E-u' - n:l.r,;;: Badqr ESCUTCHECE FIN == §10 = 1 174 Lg.
YALVE ASSEM, - COMPAESSION RELIEP SAFETT - Inoludes
1 BODY = Valwe
1 STEM ASSEN.
L
é :Em’!] G2b4-E-LH Foo 435EM. - BILOE FUMPF CONNECTING
e 2 e ", 1 staneE i msis
. “E‘:m':ff‘:ﬁ”ﬁ; B & ESCUTCHEON PIN == #10 x 1 1/4 Ls.
CLAME ASSEM. - SPRAY VALVE TEST Inglusdas K265 "'f':““'f 3?}“' - BOVERNGR
Teat Cla=p &k Cap (Ko Service Farta) T cesan 1 hot
Z  E-2E90 1 FIE = Rellsr
SPRING ASSER-FUEL SFAAY VALVE PRMi-ROD BIFFER
Ireludan
Cags, Sprimg & Slseve (Ko Servics Farts) X266 ﬂ}ﬂl&uﬁfﬂ. = QOVERKOR THRUST
-
1 C-E45 1 FLATE - Thrast
FUSH-ROD ASSEM. - SFRAY VALVE Irsluden
= & Lowsr Plugs (%3 Service WEIGHT ASSEM. = GOVERKON
Paah-Eod Tube & Bpper L Parta) ‘!E'H:I T WETENE
1 6-E44 1 ROLLER
GELR LS3EM. - CAMSHAFT Treludes & B 1 PN - Roller
Gear Bub k Ring (Mo Service Fartal
X271 BODY ASSDN. - BOVERNOR
: s * 1
nfmmn. BILOE FONF (2 1/2") Inzludes ]i g-508 i ﬁmﬂ PRl
- DENFF o = 0
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-
s e L 1 2 BUSHIBG -- Bunting FEI446
r
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e 1 2 BUSHING - Bunting FHL4SE
1 PIPE PLOG == 1 Std.
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4 * 1 Az
a?urﬂﬁlm, 2% BILOE FMF Includes 1 208 FL 1 BESHING
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1 FPIFE PLUG -- 1 Std.
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» QELR
PLUNGER ASSEM. - BILOE FOWF (2 1,2 Includen 1 224-C4 1 BEHING
Flonger & 1 16 Std. Pipe Flug (Mo Barvice Parts)
G3I2=C3 COLLAR ASSEM. - CRONDER ADJUSTING
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1 C-B436 1 LINIEG
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3T1=E
3TiCE
G372-EL
T3=E

68
SEL-FBE4

=1 O Caae LR

¥ SBES=FE4l
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-
1  37T4-E
= ITI-E
G3T72-E|
-
. 1 3Te=El
2 o-021
X378
-
1 EOTE
G384-28
1 384-28
2 MMA-2A
3 3848=-78
X489
-
1 BM-E
Z B=303%
3  B=24aT
4 G=3202
B B=C205
X490
GASpD-R
1 xaxe
2 p-S2Ts
3 P=EZTA
4 Bl3-R
] Sl4A-FECH
a Bld=Fiid
&
a8
1] BAD-R
16 B&S=R
11 ¢-2181L1 174
i2 B7e-R
13 BEZ-F
14 B&8-R
156 BE3-FEC4

is

DESCRIPTION

G342-E3 zgnn mnr.-mr:nat OEAR DATN BRAEE (19%) Includes

1 u:um:l
20 RIVET -- Miﬂ mda. x 34 Lg.={ Tubular)
1 5TUD = Brake ke Qenterlng

am .H-S!;H'. = AIR EUCTION Inaludss

un
SPACER
- a,.m..u.-n; xl1/2 1Lg.

CAFECEEN
:'Tmiﬁf?:m!fu ¥ x 3 3/4 La.

WE == 1/2-13-HC=-Hax.

ot . a4 4

PUMP ASSEM. = 1 1/4" CENTRIFUGAL Includss
ASSEM,

1 BOIY

1 QOVER - Huction

OASKET = Caver

MACHINE SLREW--1/4-20 x 3/8 Lg.-Rnd. Bd.
IMPELLEF & SEAFT ASSEM.

PACEIND -= 3/B 8g. x 12 Lg. = (Flax]
GLAKD - Pmokiog-
NUT == 7/1l6=1d=Fax.
CUF ASEEM. = Drun
HEARIED - Stea
CAPSCRER == -:Iaw-lﬂ z 3,-"1 Lg-
CAFECEEN -=
fovsiug - pal ...“i $iE

- aT
MLLL REARYND =
ADAFTOR = Ball Baarieg
RETAINER = Ball ]

PLANGE - Sucticn Plpe

GAEEET - Fla
caﬁm&:..muulq
PLANGE - n_,p MMaznargs

w i x 1 Ls

B Bt B e 8 2 e B 2 8

g

ENSHIEG

EIUD - Facking Oland
PIFE FLUG -- 3/0 3td.
PIFE PLUG -= 1/4 8td.

oL Ll

IMPFELLER & SEAFT AJSEN.-CENTHIFROAL FUMP =Imgludss

L IMPELLER
1 SEAFT i
1 FIN - I=peller Lack

CYLINDER ASSEM. - FLYNSEEL ATR HRAKE Ingludna
1 COYLINDER .

1 LIKER

COTPLING AOSEM. - COMFREZSION (3/4%) Ineludas

1 J1EENE
2 QOLLAR
2 KT

L

hoL1ER

PIE = Eollar

FIE = Fasl Wed

WASHER - Lifter Epring
PIK = Lifter Oulde

e

BFRING AS3TM.-FUEL 3FRAY VALVE ETFFER Iraludes

Spring Cage, Sphcer, Buffer Spring k Retainsr
Flug (Ko Service Faris)

HEAD ASSEM. - CYLINDER Inzludea

HEAD ASSEM.
VALVE = Inlet
VALVE - Exhaust
SPRING = Valwe
WASHER = Valwe Spring [Bottes)
WASHER - ¥alve dpri Tep)
EILF WT -- l-fa-ll-?z..
LOGEWASHER == Shakeprool = Type 11 = B/8
VALVE = ALr Starting
BUSHING - Air Start. Valve
RIND - Platem
BUSEING = Spring
SFAING - Alr Btart. Valve
B e

= Ly Ta
T == ﬁ.-"'ﬂE B

Bt ot e et ok B0 et et Bl B B B Bt e

GHEASE CUP == 1/8 - enhsimer ="Cuard #O07

ASZEM. = 1 1/4" CENTRIFUGAL FOuF Insliades
m’ L

LIFTER ASSEN. = FUEL SFRAY VALVE Includas
IFTER

SOLD IHDIVIDUALLY

ART M. DESCRIPTION l
X5 VENT ASSEM. - FUEL OIL DAT TAIK Inolades
- : 1 BODY - Pusl Day Tank ¥
1 1 TUBE -- L4 0.D. x 3 l.gn[:a.p.j
GS520-E3Z mocrEm ASSEM. - VALVE Includes
* 1 ROCEER
1 BSOA-FR 2 BOSRIND
2 LE3=E 1 ROILIER
3 AR 1 FIN = Faller
4 GEETA-E 1 EALL CEECK ASSEM. s

G520=-R3 ROCEER ASSEW., - VALVE Includes
= 1 CEER

1 E8Qu-m3 2 MEEING

2 523.E 1 ROLLER

3  ER4-E 1 FIN - Rollar

§ GE2TA-E 1 EALL CHECE ASSEM.

zTﬁ- HALL CHECE AHAENELY Inaiudss

&5, € Body, Spring & Ball (Mo Service Partal

x54l STEM ASSEW,-COMPRESSION RELIEFT SAFETY VALVE
Inoludes

i
Safety Valwe & Valve Stem [No Bsrviecs Farta)

O=E32 ROCEER ASSEM. - VALVE Inoludes
l' Es 1 RGLXER
1 BS0k-P2 2 DREENING
2 EJA-E 1 ROLLER
34 Ed4-E 1 FIN - Raller
4 G42TA-E 1 BALL CHEECE ASSEM,
EEEﬂ'Ra‘ FROCKER ASSEM. - WALVE Tneludes
s " ROCKER
1. EfQa-E3 2 BUIESRIND
2 BE3-E 1 ROLLER
3 E24-E 1 PIN = Roller x
4 OG52TA-E 1 BALL CHECK ABSEN.

GETO-C 3] EiNILE ASSEM. - AIR STARTIND Includes
1° BT0-C31 1 HANDLE
1 CAPSCREW == 3/8-16 x 1 12 Lg.

£ 05T1-¢3 1 PANL ASSEMELY

3 B7g-mxA . 1 AFRING

& BTli=0N 1 SCREW

1 HALF NUT == §/16=1B=Bax.

GSTI-C3 TAYL ASIDN. - AR STARTING EARDLE Inoludes
- A

1 B-2EEE 1 PIR

GEDO-EA2 pocxer assew. - ATR STARTING VALVE Treludes
i 1 ROCEEN

1 SP0L=-E3E 2 BUIHING

2 BEJ=-E 1 ROLLER

3 BEZd=E PIE = RAallar

4 B5ZTA-E : BALL CHECE ASSEM.

GE90-R3 pockEs ASSEN. - AR STARTING VALVE Ineludes
. 1 FROCKER

1 SP0A-E3 2 BOSHING

2 E 1 = Fooler

3 L24=E 1 FIN = Rallar

4 O05ETA=E 1 EALL CHECK ASSEM.

G594-E LIFTER ASSEW. - AIR STARTING VALVE Inzludes
. 1 LIFTE

1 898K 1 ROLLER
2 =B 1 PIk
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_ ATLAS IMPERIAL
DIESEL ENGINE CO.

SUB-ASSEMBLY LIST

L — e L Lt

WHEN ORDERING PARTS ALWAYS GIVE ENGIME NUMBER-PART NUMBER - NAME-OR COMPLETE DESCRIPTION AND SIZE.

PART

M.

DESCRIPTION
GE&O0-FBAZ CYLINDER ASSEMDLY - [LINER TYFE] Ingludes
- 1 CILINDER
1 C=5219 & STD - {rl: Head
2 #10-RBE: & PIPE - Watsr Crl. to Essd Weter
3 GE0l-FEMl 1 LINER AS3EM. = Cylinder
4 C-3E2B 1 GASKET = Liner
s A04-FIA 2 OROMMET = Liner
&  EQheN £ OOVER - Oylinder Cleam-out .
T EOBA-H 2 GAMEET - Cyl. Clesm=-cut Cover
B CAPSCREW -- 1/8-13 = 1 1% Lg.
B =264 2 MNIPFLE - Cyl. Lube Odl
§  Alda=-hE3 2 ORJET -.0ll Eipple
146 8-20l4 4 WLSHER = Orosmet
11 el12=-R 2. OLAND = Packlng
GbO0O0-R  oYLINDER ASSEMBLY Inoludes
- 1 CYLIEDER
4 FPIPE PLUG -- 1 1,4 3td.
1  5-224 & STD = Cyl. Head
2 OGN i COVER - Clann-cat
3 B0Sa=N GASKEET = Cowar
4 CAFSCREN == l.-""t-l?- x 1 1/4 Le.
§ . C=264 2 NIPPLE - Lube 0l
§ #12-R 2 OLAND = Packing
&  A10A-RES 2 GROMMET
T BaTRid 4 WASHER =
GHOO=-RB3IZ crLINDER ASIEMBLY Includes
- 1 CYLINDER
5 FPIFE PLDG =- 1 1/4 Std. 3
1 B-gas3 4 ZTOD - Crlinder Head
3 dﬁ-! 1 gﬂsﬁfmﬂ I:Cl.nn-nu:
3 Gofa-¥ 1 -
4 CAPICEEN == .x.-'s—m % 1 1f4 Lg.
4 o-D84 % KIFFLE = Lube 01
5 6lE-R 7 GLAND - Fackieg
8 S10A-RB3 @ OGROMMET
T 8-2014 4 WASHER
B Gl0-EBY & PIPE - Water By=-Fmas
GLOI-FBA | 1ivER assmu, - cYLINDER Includes
® 1 LINER
1 &2la-F 1 FPIN = Dowal
GEZI-F  piv assmi. - PISTON Includen
- 1 FIN
1. E21A-P 1 PIN = Dowsl
Gb2I-Rl P assex. - pEsTON - Inclades
1 PIN
I B21A-F 1 PIN - Dowel - ;
GZFRBIZ riv assv. - PraTes Inoludea
& FIN
1 E214-F 1 PIN - Duwal
GAB3O-FBA pip assme. - CONKECTING Includes
& 1 ReD
1 pigl 1 EUSHIKG
2 1 FIFE FLUD == 3/8 Skd.
GAG3IO-R3 noo Mn-im- - CONNECTING Inzludes
1k
1 PeEs0 1 EUSHING
2 1 FIFE PLEG == 30 Std,
GE32— VALVE ASSEM. - BALL CHECE Ineludes
?- E Valve Body, Stesl Ball & Retaimar Pin (Ko
Ssrvice Farts)
GALIE=E | PEARING ASSEM. - CONNECTING ROD  * Inzludes
- 2 BELRATKD
1 &36a-E31-A 2 SHIM - [1/14)
1 s3sa-E3l-B 2 SHIN - (1/32
1 S384-F31-D 4 SHIM = {.010
1 63a-Bl- 8 SHIN = [.003
2 o= 2 CAMCREN
3 2 CUTLE NUT -- 3/0-24-Hax.
2 COTTER PIN -- 3/32 x 1 Lg.
4 C-TEVEL 34 £ FIN = Bolt Fetalner

Eaan-c
1 [1: 5
6683-C4
1 =308

X699
b F=Z1BT
-] P-21E8

Ll

RT04
1 S80n-p2
z HE3-E
3 SZi=EF
4 ﬂﬂh*!‘!
X708
1 E50u-T2
2 H23=-E '
3 S3-E
d O52TA-E

X708
; ER0n-E12
Z HES-E
3 E534=FE
4 aS&Ta-E

X720
-

1 2CL833L 1,8

X731

-
1 201853l 1/

X781 -

s K%k
;. C=3THT

ET?&-E

THO=EE3E
2 ToeaE
3 TET-EED

619!:'{332
T0S-E

ElR-REL
ESdA-E

b A 3 B
8
[
]

Te4=E

00 HOT ORDER PARTS BY REFERERCE NUMBERS

#INDICATES PARTS NOT EﬂLD INDIVIDUALLY . 1

DESCRIPTION

ERARING ASSEM. - CANEHAFT Insludes
1 BEARING

1 BIHARING

EEARING ASSEM. = CAKIHAPT T ludas
1 EEARIND

1 B2SHINO
SILENCER ASSEM. - AIR SDOTION Inzludea
1 SILENCER

1 CONE

2 CAPSCEEN == :u'ﬂ-rm = 1 1/2 Lg.

3 MUT -- 3/8-1

1 CAPSCREW l:c:l.u-n]---:l.-"ﬂ-lﬂ z 3 Ig.

1 NUT == 3/B=-16-Hox.

ROCKER ASSEM, = VALVE Inciludoa
1 ROCEER

2 PBUSHIED .

1 ROLLER %

1 FIH = Rollar

1 HALL CHECK ASSENM.

Rl}t’ﬁﬂ u.s:u:l - WALNE Includes
1

a BI'USEIIHIJ

1 FEOLLER

1 FIK = Roldlar

1 BaLL CHECK ABSEMN.

HI]GEE ﬁﬁﬂ- = AIR STARTINO Inadudsa
1

2 H—'."RIHIJ'

1 ROLLER

1 FIN - Rollar

1 BALL CHECK ASSEM.

EEAD ASSEM, - H.P. FUEL FINF Includes
1 HEAD

1 FIFE FLIN

EEAD ASSEM. = H. P. FUTEL FINP B slades
‘1 HELD

1 FIPE PLDD

MANIFOLD ASSEM. = SPRAT YALVE DRAIN Ine Lodes
Fipe & Teas (Mo Hsrvics Parta)
CONTROL ASSEM. - OGOVERNOR SFEED Includes
1 KOWHEEL

B
1 SLEEVE = Adjustl
1 MACHINE n{:m-al?-zu x 12 Lg.-Flat Hd:

FLITTING ASSEM, -H.P.
FITTIRD
& RIND

1 KUOT

FUEL FUNF DISCHARGE  Irmcludes

PITTING ASSEM.=N.P. FUEL FUKPF DISCHARDE
1 FITTING ASSEM.

1 VALVE = Chack

1 SPRINCG - Cheok Valve

Includes

HEAD ASSEM, - JYLINDER

HEAD

FIPE PLUG == 374 Std.

FIFE PLUG == 1 5td.

OUIEE = Im. & Exh. Valwa
STUD - Spray WValva Clamp
BTUD = Rocker Shaft Bearing
BTUD = Exhsust Elbow

Imalisdas

Bl et B o N
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EMGINE SIZE

ATLAS IMPERIAL
DIESEL ENGINE CO.

i J e i |

SUB—ASSEMBLY LIST - &

WHEN ﬂHDEHiHﬁ PARTS ALWAYS GIVE ENGIME NUMBER-PART NUMBER - NAME -OR COMPLETE DESCRIPTION AND SIZE.
. DO HOT ORDER PARTS BY REFEREMCE MUMBERS '

EEI’.I PART |]'M.| DESCRIPTION

GB23-RB3 nop 33BN, - H.P. PP CoSNECTING

J 1 Hﬂﬂ Imaludas
i :
i &-227-D i an::r I:I!LIJ
1 C-227-E 8 BHIN - (.03
g C=222 2 - BALT
2 CASTLE NUT == =1E=ax
2 COTTER PIN == E-"f: = 1 Lg.
GEAT-FM DUCR ASSE, - FULL FUMF EOTSING Ineledes
B47-FB4 DOOR - Puel Pusms Beusing
t QBT 8=FH4 1 LATCE ASSEM. - Door
3 1 WIEG NUT -- =13 Std.
s 1 TAFER FIN -= x 134 1§,
‘GB-IITA,-FE.-I- LATCH ASSEX, - FUEL FUMP EOUSING DOOK Insludes
1 5-9247 1 STon
534 =RB3 DooR ASSEN. - FUEL FowP HOUSING
17 847-RBY 1 -DeOR Imsludse
2 OB4TA-REY 1 TATCH 1.33-‘5!,
3 1 WIE] FUT -- 1/2.13 Sra.
4 1 TJ.PE'H Pts == #2 ¥ 1 3/4 Lg.
‘G.HTA-RBE L:“E;ﬁ“‘ = FUEL FMF HOTSING DOOE Includes
1 =-8247 1 aTm
GBATC-RBI EINok i83EK. - PURL PUMP HOUSING DOOR Imoludes
Door Hingss [(®s Servioe Parta)
GB50-E  srInpiz assEN. - SPRAY VALVE Inclidas
Jpindle & Extenales (¥ Service Parta)
6870-R31. nocrem assm. - spray vaLve
. 1 FOCEER Tsonden
1 GE2TA-E 1 BALL CHECE ASSEN,
- o
GBTO-RB3 rocxes assmi. - aPray wiLY
k. S5 Dl ALVE Includes
1 527-HE3 1 BaiL
G201-C3|  pap aszmu. 4= 3 FREZSOR KOER
: ATt 1 :ETAD .l.ﬂ:‘m. IR QoM CELT Irclides
2 BS-03 1 VALVE - Imlsw
i WM 1 SFRIED - Valre
= 1 'MASHER - Spring Retailznar
5§  GOHA-C3 i 7 - ]:n].}:: Yalvs
HUT == 5/18-10-Hox.
8  flf-cd 'L WALVE - D.I.ll'.lhll‘":.'-
W, =i 1L GUIDE = Discharge Yalva
10 2404 1 COLLAR = Diachargs Valve
11 D19-C4 1 SFRING - Discharge Valve
12 9a3-c4l 1 CAFP - Dipohargs Yalve Juids
15 #18-E3 45l F'IJ-NI = Discharge 'l'-ll'l'l Eotainer
18 91ED-F3 i
2 m - L’?-ia-:a'n:.
17 91BA=C3 +1 SCREW = Valvs Quids Cap Retainsr
18 o0ER-C4 1 WUT ASSEM, - Valve Cuids Fetalnsr Scpew
19 9230-53 1 GASEET - But to Flangs
20 PEdA-C3 1 HANDLE - Buck. Valwe Balcader
2 WALF NUT -= 3/8-14-BEax.

‘MHEI-HI ?nnﬁm. = 4" ATH COMPRESSOR CYLIMDER -Includes

é gm-n:au % GUIDE = mInI.i: Valwa
EIUD - Diseh. Wal
=200 : FIIT FLOO o1l rmhhi.nlr Flangs
& PIFE FLUS --= 172 Std, = C'ela¥k. B,
1 PIFE FLUD =- 1 Std. = ¢'t'sfk, M4,
1 EFEDTOING BUSHING == 1,2 x 3/8 Std,

_.G'BEE"-Cﬂv HE'T gr:ﬂ.-fun OUIEE RETAIXER SCREW
1 QleB-c3

Inoludes
1 &7

*|HDICATES PARTS HOT SOLD IMDIVIDUALLY

Fl FPART Ma. DESCRIPTION -

G929-C3 ASSEM, - AIR COMPRESSOR CONNECTING  Includes
- L
1 £3%-484 1 BUsHINGD

X929 BEARING ASSEM, - FUEL WEDOE SEAPT Troludas
= 1 BEARIEG
1 =-Pel- 1 EU3EING
X074 SEAL ASSEM. - CRANEANAFT OIL
S AL At Ineludes
< it : Chrscher /8- 12

- 3/B=16 x 1
2 KOT -- 3/B=10=Hax. -
2 LOCKWASHER == 3/B 34E Rag.
XioT9 CORE ASSEN, - LETE 0L COOLER Includes
Pips, Fips Flugs & Wirs (¥a Service Paris)

X080 COOLER ASSEM, - LUBE OIL
1 P-4 280 1 PIPE {Cuter} Toaluaa
z e 1 CORE ASSEN.

3 p-doi 2 PLUD = Estaliner
2 MACHINE SCREW--1/4-20 % 3/4 Lg.-Fnd. Hd.

Xiles MANIPULD ASSEM. - EXHADST Ineludes

® 1 MAKIFOLD = Exhaust

4 FIFE FLUQ -- 1 1/4 Std.
1 - T84-E & &TUD
1 c-201012 12 4 ST0D (B)

e PUMP ASSEM, - £ 1/2" BILOE 1
T S e Toalcde
£  g261-A 1 PLUONGER ASZEM.

3 pERag 1 OLAND - Packing
& 1" PACKING -- Iul"ﬂ Eq« E 43 Lg.={Flax)
§ KUT -- 1/2-13-Hex. E: (E
X FUMF ASSEM. - 2 1/3" BILOE .
TR A N o o B e The e
2  Ol-a 1 PLIRQER ASSEM.
1= e |
N =7 . X 43 -
i EUT == 1/2-13-F B, o LEax)
|

GIFT-E|  vaALVE ASSEM.-COMPEESSION EELEASE{SNIPTER] Includes
1 1187-E1 1 BODY
2 DliFE-E 1 STEM ASSEM,

GIIFB~E  =7ew 4sSEM.-COMPRESSION RELEASE VALVE{SNIPTER)
Inolodes
Valwe Ste= &k Handle (Ko Service Parta)

Gl2060-R3 n.m. ASSEM. - FUEL Inoludes
- = Fal
1 1205-F1 i Blilm-' = Isgalating Valve
& 130§Cc-E 4 SEAT - Isolating Yalve
3  1¥05D-E 4 FLUG = Isolating ¥alve
4 1206-C31 4 BTEM - Taalating Valve
5 BES-E 4 OLAND - Packing
& 1908-03 4 KUT - Glapd
7 12 BING - Facking == 174 I.D. = 1/2 0.0

x 'l,.l" Th. - Oarlook #3233
IrieliEdan

GI200-R4 parr assov, - Fums

1 TUDE - Pusl
BODY = Téolating Valwe
SEAT - Jsolating Valwe
PLOG - Isolating Valve
STEM - Isolating Valve
l]l:-l'l[l = Pueklag

[
B
&
L]

M
L=

&
12060-E E
&

= o e £ B
£
¥
g

1200-03 5 = (lasd
18 ;I'Al:I:N RING == 1/4 I.D. = /2 0.D. = L4 T
durlook
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EHGIHE 512 !iﬁ-‘L’i‘E EFMLLIST M.

r. . g e - P, 1 e, '

ATLAS IMPERIAL
DIESEL ENGINE CO.

WHEN ORDERING PARTS ALWAYS GIVE EHGIHE HUMBER - PART NUMBER - HAME-OR COMPLETE DESCRIPTION AND SIZE.
0 NOT ORDER PARTS BY REFERENCE HUMBERS
-HHL‘IIC.FLTES PARTS HOT SOLD INDIVIDUA

DESCRIPTION

GIZ03-AX3 CLAME ARV I KA Ireludes
Cla=p & Cap (Mo hrﬂ.n Pares)
GIZ03-E  cLuNP ASSDN. - FUZL RAIL Includes
: fla=p & Cap (Mo Ssrvioe Parts)
Xzl LIFTER ASSEM. - INLET OR EXEAUST VALVE  Imoludes
- 1 LIFIR
1 EM=E 1 HOLLER
2 S83-F 1 FIE
GI2I5-E  waLvE ASsEM. - FUEL OIL ACCTMULATOR Tmnlisdea
N 1 mn:r
1 130431 1 = 'II'-
F 2 m:u -- L.-"!; 0.0. % 1% I.0. @ 1/4 Wida
Gaclock FI33
3 ME-E 1 OLAND - Faski
4 1208.03 1 FUT - Macking Oland
K229 PUMF ASSEM. - 3° BILOE Inelodes
1 GARS-E 1 BIDY ASSEM.
£ G2dl-E 1 FLIMGER ASSEN.
3 262-E 1 GLAED - Packing
4 1 PACKING == 1,.f:a 59. X 33 Lg.={Flax)
4 KUT == 1f2-13-Fax.
Glzgﬁ El waLvE i8ZEM. - FUEL PRESSURE REOULATING  Tnoiudes
GlE43-E 1 HAMDLE A33EM.
z 1Z384-E i FIN - Eandie to Baari
2 . COTTER FIN -- 3/32 x 54 Ls.
4 l1244-E 1 SECTIR 4
2 CAPSCREW -- 8/16-18 = 1 1/4 Lg.
2 NOT == Ef18-18-Hex.
7 1235-F 1 EBARING - Handle
B 123=-El 1 CME - Zpring
§ 1245=F1 1 FLUG = {Tppar)
10 1836=-F 1 SPRIND = Regulat. Valve
11 IP40-E 1 KUT - Sprl Mi?u. Sorew
T % MLCHINE #ﬁi‘;m; 9 x 1/2 Lg.-Fnd. Bd.
= SCHEN = Z=w ws ting
14 1E33-E 1 GTEM - \'-i'
15 1234-F 1 SEAT - \r.hu Atem
18 1230=F1 1 BOCY = Repslat. Valve
17 3 FACEKIND-RINO--13/18 0.0, = 1/2 1.0, x 3/18
= Wida - Oarleck #3333
18 1231j=F . 1 FIFJ = Packing Retaimar
12 19%1-E2 1 OLAND = Pagieing
20 1822-El1 1 &TD - Maptor
21 1 EALP EUT == l=B=E&X.
22 1M2-E 1 ELBIW - Puel Inlet
25 12574-E 1 EUF - Drain
Xi233 mum: ASSEM. - ATR COMFIELSOR Includes
- ECCENTRIC
» : CAP
1 c-B268L 3/4 2 PIE - Dowel
2 £0-21081% 1/4 4 STD
3 4 CASTLE NUT == 1/2-20-Fex.
4 COTTER FIK -- 322 x 1 ILg.
L
Y1235  sPROCKET ASSEM.-CENTHIFUGAL FUMF DRIVE  Ineludes

L] 2 SFROCEET

1 C-2106L3 2 STD 5

a 2 CASTLE MUT -- 1/2-20-Hex.
2 COITER FIE == 3/32 x 1 Lg.

GIZ43-E  wiepor asomy.-FUEL PRESS. REQULAT. WALVE Includes

1 1243=F 1 CEM = Bprinmg Comtral

2 1117-E 1 E(TEMSION - Handla

3 1240=F 1 SCAEN = Earddls

i 1118-E1 1 PAWL

5 11P4-E 1 SPRING = Pawl

4  1135-F 1 SCREW = Adjust.

q 1 T.H“I’R PII‘PI—-—?} % 1 Lg.
1 EALP FUT == 1/4-20-Hax.

EIZ'FE-EEEZ FUMP ABSEN. = FRINMING
BODY

Includes

L 1

. 1 MR

1 1 PACKING == 1/B Rd. x 7 Lg.={Palra)
2 8-3045 1 WABHER - Mecking

3 8-20d4 i NPT

HUT == T/18-20=H4X.

Lk - - e s -
SUB-ASSEMBLY LIST
LLY
El g“;“;;; |M'uﬂ DESCRIPTION :
Xi3od wgm = SPFRAY VALVE Inoludes
-
1  0aE7A=F 1 BALL CHECK ASSEM.
&I338-RB3I Tpn«ﬁtm“ - PUEL TRAKSFER Tnoludes
-
1  1340-FB3 - 1 COVER - Pump Body
2 2 FIN - Caver to mr Dowel
3  133GB-RBE 4 OUIKET - Cover Bady
6 MACHINE '.'h:ﬂ.tr--!.ﬂ—tﬂ = 34 lg.-Fill, Bd.
4 OGL341-RE3 1 OEARE & SHAFT ASSEM. (Lrive)
5 01348-RRE 1 ORAR  SHAFT ASSEM. {COrives)
6 1343-FE3. 1 OGLAKD - Pkl
7T  134d=-FB3 1 KUT - Peoking Gland Retslnes
B 1345-FR3 1 COCE-NUT = Packing oland
8 1 PACKING —- 3718 84. = 13 Lg. - {Pelrs]
Gl341=-RB3 oein & SHAPT ASSEM.-PUEL TEANSFER PUMP[CEIVE)
Insiudas
Oear & Zhaft (Eo Sarvics Farts)
11341 PUSH-ROD ASSEM. - SFRAY VALVE Includas
Tubs & Sockets [Eo Servize Farta)
GI342-RB3 omin & SHAPT ASSEM.-FUEL TRANSFER FUMP(DHRIVEN)
Iesludas
Oear & Skaft (Ko Ssrrios Parts)
Xi4To SEAL ASSEM. - CRAMKSEAFT OIL Innludes
- 2 AIL SEAL
1 C=8189 2 GASKET
2 CAPSCREW == 3/B-16 = 1 1/2 Lg.
2 NUT - 3/B-l8-Bex.
2 LOCEWASEER —- 3/B SAE Reg.
XI583 PIFE ASSEX. - AIR STARTING VALVE T0 OLOHE VALVE
- Inoludes
Nipple & Flpe Couplimg (Mo Bervies Farta)
XieoT HEAD ASSEM. - CYLINDER Insludas
. 1 EEAD
4 FPIFE PLDO -- 3/4 Sed,
3 PIPE FLIG -- 1 3ed. X
1 512-R51 £ OUIDE = In. & Exh. Valwe
Z Bi4i=F 1 BATIUD = Spray Valwve Clas=p
3 L87-E 4 BTTD = Recker Shaft Boaricg
4 TO04-E 2 STUD - Extaust Elbow
L]
Koo HEAD ASSEM, - CYLINDER Tncludes
1 xisdT 1 HEAD AS3IDM,
3 PpeBETH 1 VALVE - Inlet
3 P-BITE 1 VALVE - Eehaust
4 S513-E £ BFRING - Valve '
& Sl4A=FXC4d 2 WASEER - Valve Zpring (Botios)
8 Bl4-FXC4 2 MASHER = Valve ﬂ.g-ﬂ.ng 1 Tap]
q 4 HALP NUT =-
i £ LOCKWASHER -- 578 EJ'LI'H]:-DWF -= Type 11
§  SB0-R 1 VWALVE = Alr Starting
10 585K 1 BUSHIND = Valwe
11 c-£1S1L1 174 2 EINO - Mlates
12 S5T9-R 1 BOSEIKGS - Spring
13 202-F 1 SPEING = Alr Starting Valwe
14 58B-R 1 WASBHEE = Sprimg [EBattos)
15 S83-FEc4 1 MAIHER = Sprieg (Tep)
18 1 KUT -- 5/8-10-Hex.
LIT48 VALVE ASSEN. = SFRAY (DHATE TYPE) Inslades
1 P=4083 1 BODY
2 8-2V47 1 GLAND - Fagklng | Lewsr)
3 BSE=-E 1 GLAFD = Packing [Gpper)
F 8 PACKING RING == 1/4 I.D. x 1/2 0.D. x 1/4 Th.
darlesk #3332
5 BES-E 1 KUT - Oland
& - (850-E 1 SPIEDLE ASSEM.
T BEA-F 1 KUT = Valwe Ssat
8 BE3-E 1 CASIND = Valwve 8p ﬁ
1 MACHIKE -!'Gﬁi'l'-—l.,-""l— = 12 Lg. - Pnd. M.
10 BAB-E 1 SPAING -
11  BEAT=AXS 1 n.u-:a - Spring
12 B&TY 1 E.u.:. BEARLNG - Thrust
13 BTE-E 1 = Splrdls
14 1 I'l.l'l‘ == 13-Hax«
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ASSTRLLIST MO

.

WHEN hnn&:mm FARTS ALWAYS GIVE

ATLAS IMPERIAL
DIESEL ENGINE CO.

L riacd Tig -"E-"'-"-'

SUB—ASSEMBLY LIST

MBER=PART HUMBER - NAME-OR COMPLETE HESEH]PTIIIIH AND SIZE.
EHEE!'IE EEDEER FARTS BY REFEREHCE HUMBERS

DESCRIPTION |

DASE-POT ASSENM. = JAHN'S OOVERNOR
1« QYLIEDER AS3EM.

I PISTON

1 ROD=ENKD

1 MACHINE SCREW == 1/4=20 x B/8 Lg.-Flat Bd.
1 ROD = Platan

1 FIN = Rod=End

10 = gliudir
4 CLOSE MIFFLE == 1/B 8ta,
ELBOW LS

Inoluded

1 b,
0 C=3B4T=F 178 1 ABILE VALVE = Nasdls Polnmi
11 1

UEICH -- 1/B Sed.

CYLINDER ASSEM.-JAIN'S O04W. DASH-POT Inaladss
1 CYLINDER

1 - 3T0D

LOCK ABSEM.=JAEN'S GOV. REGULATOR DIiC Inolader

Lock & Look Buttan (Mo Service Fartal

COVER ASSEM.-JAHN'S 00V. COLUMN UFFER BEARIND
Incliudss
COVER

1
1 OIL SEAL -- Eational Moter Brge Co. FIOLEL

BODY ASSEM, -
i BODY
4 470D

LUHE OIL PREEZSTRE PUMNP Inaludes

OEAR & SHAFT ABSEM.-PFESS. PIMP{DRIVE]
1 GEAR

1 EHAFT

1 WOODRUFF KEY == 18 x 3/4 Std.

Iroludes

GEAR & SHAFT ASSEM.=PRESS. FUMP (DRIVEN] Inclades
1 GCER

1 SHAT

POMP ASSEM. - LOBE OIL FAESSUHE Includes
BODY AZSEM,
GEAR & BEAFT ASSEM. =

GEAR & SHAFT ASERM,. =
COVER = Pump

GABEET = Cover to Body
EUT —- 3/B-24-Hex.

PIN = Fump Body Cover Dowel -

Drive)
Driven)

i B

RODSING ASSEM. - GOVERNOR DRIVE
1 [BOUATIRO
4 STD

Inzluder

HOUSING ASSEM, - JAEN'S 0OV. DRIVE
b BQUSIED
4 BTUD

Ingludea

mn-. ASSTM} - CLUTCH SHIPTER Ineludes
:.-.ra-::m

CAPSCREN == 1/2-13 x & Lg.

HOT == =Haxs

LOCEWASHER -= JJ; BAE Reg-

bl B DD

D\Hll'l ASSEM. - FEVERSE GERR

L
1 TIII‘!.HIIH}
1 OIL S3EAL == Eational Mebtor Bearing Co. #535120

Inoludes

= FEVERSE GEAR DR

COVER ASSEM. Includes
WER

1 &0
1 BUSHIED
1 OIL SBEAL == Hational Motor Bearing Co. #S5052

BEAFT AS3EM, = REVERSE OEAR FINION
1 SHAFT
1 "FIN

Innludes

*INDICATES PARTS NOT SOLD INDIVIDUALLY
: Bl
PR DESCRIPTION _ :
1749 BODY ASID, BOVERNOR Inolides ::"3?&?
1 X271 1 BODY AGIEM, . g §-z82
2 X265 2 ﬂ.ﬁﬂm.:ilm. i =580
T ] 2 FIN -
4 CASTLE 2/B-24 4 5-828
- 4 mm--:-faaaaﬂu &  §-86l
5 xadd 1 GQUILL ASSHEM. « T B=Bd5
8 =248 1 KEY < Thrust Guill 0
7 5720 1 BALL BEARIRG - Thrast -:
X1959
L]
1 5-1108
X960
| CAMSHAFT ASSEMBLY Includeas :
-II?E‘.I 1 cmial.r;ua wurl.:mnr' %1967
1383-FB4 1 OEAR - Fotary Pump Deive
3 3 CAPSCREW -- 3/B-18 x 3/4 Lz. i
1
11T FUMF ASSEM. - 3% BILOE Imeludes
1 BODY LS3EN.
2 ‘GEE T 1 Pomom sime.
5 2E3-E 1 OLAND - Pecking
4 1 FACKING -- 1/2 35. x 33 Lg. - (Flax]
4 NUT -~ 1f2=13-Hex
Xioaa
@
xlab& TOOR ASSEM, - ROTARY FUMP Ineludes 1 o-2108E1 172
: i CAF = [Pas| uurl: B LG
2 CQASKET -
o 4 CAPSCHEW -- lfﬂ 13 x 3 3f4 Lg. nljﬁ?
. i CIF = Fu=p Cl 17 e Enes
2 CAFICREN == 1..-‘2-1:- = 2 1/4 Lg. § C=THES
[+ BLOCK ASSEM. - GOVERNOH SPRING Imeludes
1::';'..!::5-5 1 HLOZK x990
2 c-543 1 PIE = Pork 1 D—Sﬁ:
3 =840 1 ROl - Sprirng 2 g7
4 Cad381 A FIN - Spring Fed
lud 1 X I!ql;?ﬂ-al
ASSEM. - PUMP DRIVE Includss
Xisl4 s i slver
3
1 13de-nEd 1 SLETVE e
5 Ce8883
JSSEM, = FUMF DRIVE SHAPT BEARING END &  CaT4OE
! IBE! 2inl Includas
H 1 EAL £ FUS0L
1 1 0IL 3 == Parfact : xﬁ‘?ﬂr
L]
1 C-2010L2 1/4
X1855 DOOR ASSEM. - MOTARY PP Insludes
= 1 ar Pusp Genr i
1 @ - n
1" g-seTa 2 OASEET - Cap S ‘KI'?'?E
s T h:;.tllﬂ-]:' e 1 -201002 1/4
. ® CAFSCREW -=- 1/2-13 = 2 1/4 Lg.
1
X20637
-
= 1 C-2708L4
2
X890 BEARING ASSEM. - CONEECTING ROD Imeludes
- 1 DBEARINO {Capl
. 1 BEARIEG {Fook) LEOBE
1 o-74TE-A 2 SHIM - 11,!15'. .
1 C-747E-B 2 SHIM - (1f22 1 o-TEZ9
1 C&-7T478-D 4 SEIN - {.010 2
1 c-vnt-—:m g "’éﬁﬁ.:ia‘.“‘“ .
2 C-PEOALL
3 2 CASTLE MUT -- 3/0-24-Hex.
a 2 COTTER PIE =- 1718 x 1 Lg.
CAMSHAFT ASSEMBLY Traludes
. X1935 CAKSHAFT AND COUFLING _KZ#EE‘
i 1353-FId 1 QELR - Rotary Brive 1 =783
2 3 CAFICREW -- :-,-"a- = 304 La. - g
%1957 ng:.trg ASSENM. - JAMN'S OOVERNOR - Inolsdes ‘xzpd‘.p
1' B=1108 2 STUD - Fegulator Bracket 1 E-2351
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ATLAS IMPERIAL
DIESEL ENGINE CO.

SUB-ASSEMBLY LIST

WHEN ORDERING PARTS ALWAYS GIVE I:;EP'IIEIEHI: HUMBER=-PART HUMBER -NAME-0R COMPLETE DESCRIPTION AMD SIZE.

0 HOT ORDER PARTS BY REFERENCE MUMBERS

\t‘g X204

L SOLA-C

ﬁ ASSEFLLIST ML

x2042

1 C=TE4E

.51043
1 ceTEde

EHGIMNE S5IZE

%2044

-

_X2045
[l

= L

X204a

H]

| %2047
1 C=T054

xXdosg
I caTh42
¢

4

X2052

_X2658
1 Ce7BES

EEF-l PART ]H-tn.l

DESCRIFTION

SHAFT ASSEN. - THRST
1 EHAFT

1 GEaR

2 CAFECREW == 1/2-13 x 1 14 Lg.

Inoludes

SWIVEL ASSEN. - HRAEE POST (PLATM
rTEEY { ¥ Inzludes

1
2 37D - Palerus=

SWIVEL ASSEM. - BRAKE POST CROWDER
i SEIVEL
£ S8TD = palerus

Ineludan

ERAKE POST TIE
RAD
1 KET -- 7/8-9-Hex.

ROD ASSEM, = Innludss
1

CROWDER ASSEM. - DREAKE POST
1 CHOWDER

1 BTUD - testrel Liek

Insludas

BOLT ASZEM. - PROPELLER BRAXKE CROWDER Inoludas
1 s8TUD

1 NOT -- 5/B<11-HeX.

CROWIER ASSEN. - PFROPELLER ERAEE
1l CROWDER -
1 ETID - femirel Link

Includas

BAND ASSEM. = FROPELLER BRAKE Ineludes
KD

Hi
:nI'l.:E::' == 1/4 Dis. = 1/4 Lg. - End, Hd.
CLIP
RIVET -- 1/4 Dla. x 1/2 Lg. = Rnd. Hda

LINING
RIVET -- 3/18 Dda. x 5f16 Lg. = Tobular

El-lﬁ il e B

EANIFOLD ASSEM. - SPRAY VALVE IRAIN Includes
Pips, End & Center Teos (Ko Service Parts)

SEAL ASZEM.-CRANESEAPT OIL (FWD. END) Includes
2 3SEAL

2 GASKET

% OABSCHEW -- 23,8- 16 x 1 18 Lg.

2 NUT -= 3/ B=10=Hs

2 LOCKMASEER =- aj'e. SAE Beg.

STRAINER ASSEM. - LURE ¢IL STHF Inzludes

Gollar, Screens & Suction Pips [Ke Service Ferts)

MANIFOLD AS5EM, - LUBE OIL Irglizded

Fips & Tess (Ho Service Fartal

MAKIFCLD ASSEM. = LUBE OIL
Pipe & Tees [No Service Fartal

CEANESHAPT ASSEMRLY Includes

CHANKAHAFT

PIE Demal

FIK = Oaar

RING = 01 Threwer (Fwd. Exd]
RING = {11 Throwsr (Aft End]
FIN - Afr Comp, Esgentrle Dowsl

et et e e e

CRANESHAFT A3SEMBLY Insludes
CRANESHAFT

QEAR

FIN - Jear Dowsl

RING = 011 Threwsr {Ped. End)

RIKG = 911 Threwar (Aft End)

FIN - air Comp. Escentric Dowel

[ et e i et e

DGR ASSEM, - ROTARY FUMP Imcludes
el

CAPECHEN == 1;"2-1!- X3 34 Lg.
CAF = he=p ¢
CAPSORER -= 1.-"2 13 x 2 3/4 Lg.

B pr o B b
(=]
=
oe
E
[
g
o

PIE ASSEN. - INTERMEDIATE OEAR Ineludes
1 ERACKET

1 FIN - Imtermed. Cear

1 FIN - Gesr Fin to Brecke:
1 ATUD = dear Eetalnar

4 BTL = Fln BEracket

[emel

Ineiudes

#|NDICATES PARTS WOT LD IIIWII:II!ALL‘I'

o £ o D

N R e
3

§

X2o74

X2075
1 gesec

X 2OTE
1 Q=308

JXZ0TB

-
1 Ge4B-AXY

Xzogl

.
1 Cc-788%

KZ0B9
; c-551015 374

K2090

-2010E2 1/4

L]
ic
o 201002 1,2

Xz091

-
1 C=201002 1/4
4 I: =2010LE 172

DESCRIPTION

-.J

OEAR ASSEN. = INTERMEDIATE Inoludes
1 HmB

1 GEAR

1 BUZHIED

ERACEET ASHEM. - FRESZDRE JAGE « Imzludes
1 HRACKET

1 QAP

2 CAPSCRE™ == 3812 x 1 1/2 Lg.

MERIFCLD ASIEMN. - ALR STARTIXD Iraludes
3 ELBOW - Manirfeld te Cyl. Hend

3 NIFFLE =- 1 1/4 = 4 Lg.

2 TEE -= 1 174 Std.

1 ELBOW =- 1 17§ Std.

2 NIFFLE -- 1 1.-f+ = 11 3/4 1g.

2 FIFFLE == 1 ] % d 1 1.

# ELEOW -- 1 i - 489 Sea,

1 KIMFLE 13-51:. = Manifold to Glabs Velve

MANIPOLD AZSEM. - AIR STARTING
ELEOW - Manifold te Cxl. Hoad
KIFPLE == 1 1/4 x 4 Lg.
TEE -- 1 h'"l Sed.
ELEGW -- 1 1S4 5ta.
EIFPLE == 1 1/4 x X1 3/4
EIPELE == 1 1/4 x 4,1
ELBOW -- 1 174 - 45
BEIFFLE A3S

Lﬂ

R R A D e e

Sk,

EEARLRG A3SEM, - CAMSHAFT LFWL, D)

ITreludes

Manifeld to Olobe Valve

1 BEARIND
1 HUSHING
1 OIL SEAL -- Eatlonsl Motoer B=g. Ca. F5S0083
2 FIFE FIUG == 178 3td.
BELAIND ABSEN. = CAMSHAFT [AFT EXD) Inclader
1 BEARING
1 EDBHIED
BELRING ASSEM. - CAMSHAPT [AFT EXD) Includas
1 BELRIRD
1 BUSHIRG
OBAR ASSEM. - INTERMEDIATE Tr=ludes
HIIB
1 GEAR
1 DUSHIEG
SEAL AZSFM. - CRANKSHAFT OIL Iroludea
2 SEAL
2 OQASKET :
2 CAPSCREN -- 3/B-18 x 1 1/ Lg.
2 HUT == 3/0-1d4-Hex.
2 LOCHEWASHER -- 378 SAK Reg.
GYLINDEE ASSEM. - 4% COMPRESECR Inclizdes
1 CYLIEDER
4 STWD - £yl. Hamd
1 AEDUCING BUSHIKG == 1 x 1,4 SE4.
1 FPIFE PLUG -- 1/3 Zud.
2 PIFE PLUG -- 1 S,

MAKIPOLD AS5EM, - BMHADST

MANTFOLL

E500 - Inlae Elbow

STUD = Manifold End

FIPE PLDU == 1 174 Ste

REDNGING BUSHIED == 1 1,-"1 % 1/2 Sea,

e 1 4

;u.'::ml,:l ASSEM. = EXHAUST

1 I PGLD

a8 .S.'J'I.I:I - Inlst Elbeow

8 STUD - Menmifold Ead

% FPIFE FLUG == 1/4 Std.

1 FREDUCTHO BUSHIKG -- 1 I,."'l

¥ 1f2 8td.

Ineludas

Inoludes



J45UE ASSTAL LIST MO. |
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ATLAS MPERIAL -~ SUB-ASSEMBLY LIST.

WHEN ORDERING PARTS hL‘lWS GIVE EHGIHE NUMBER~PART NUMBER - HAME - OR COMPLETE DESCRIPTION AND SIZE.
0 HOT ORDER FARTS BY REFERENCE NUMBERS

a

HHDI{'.ATEE FARTS HOT SQLD !HN"-'IIJLIALL‘l'
E;l PART M. DESCRIPTION DEACRIPTION
MANIFOLD ASSEM, = AIR INLET Inaludes CAMSHAFT ASSEMBLY Inoludes
X2|oz Manlifald & Flanges {No Service Parts) %zzs5e 1 cmurr I: COUFLING
=FBd 1 OEAR = Pamp OTive
% o 3 mucnn - gﬁa—u x /4 Lg.
%2109 MANIFOLD ABSEM. - AIR INLET Includes E
Mamifold & Plamges (Ko Service Farea) LUEE OIL Inziades
EANIPOLD ASSEM. = L
- X2esT Fipn & Teas [Ho Servioe Fartal)
bt
- 10 CRANE ASSHN, = BILGE FIMF Inclsdes
o -:E ~ ] 1 DIEG
[ - 1 PIE - Pamp Ovlvwe .
E 1 c-B0MIL 378 1 PIN = Cemn. Fod Betainer Waiher Lack X2266 RO ﬁ“' - BRAKE POST TIE Thclodes
1
il ; 1 NUT =- T/8-0=Hax.
X213 ECCENTRIC ASSEM. - ATR COMPRESSCR Inzludes
& 1" BCCENTRIC
; E-ETE0 % Ei-: = Dowel X226T ETRAP ASSEM,-AIR COMPRESSOR ECCENTRIC Includss
2 E-2I08L4 4 STUD - dap . i 3$$ EEE:::'
.
3 4 CATLE NUT == 1/2-20-Fax. 1 C-d584-4 3 ZEIN - (118
1 C-4554-B 2 ARIM = [1/32)
1 C=d334-D ; n;:}:— E.gég
1 C-4554-E = k.
’KZIET SEAPT ASSEM, = THRGST Tmeludes e % porr
1 20la-cs 1 OEAR : 3 2 CASTLE KUY — 3/4-10-Bex
£ CAPSCAEN -- 1/2-13 = 1 /2 Lg. % COTTER TIN -- 1/B x s
Xzi149 BEARING ASSEX. - CHATN IDLER ZHAPT ¢  Ineludes '12253 Efﬂ;mlﬂtre‘?- AR COMFREISOR ESIENTRIC  Ineludes
- BEARTEG ATRAL
- i F [ Lewar)
1 1 OIL SEAL -- Katlonal Motor Brg. Co. ;_'mm-a 1 C=B148-A 2 SHIM - (1/18)
. 1 c-fl48-p 8 SHIM - {138
1 p=sl48-p 4 SHIK - [.0L0
i1z2a3 MANIFOLD ASSEM, - LUBE 81 Imoludes TR {.om
Pips, Inler &k Outlet ‘hu {¥o Servioce Farta) g = 3 CASTLE WUT == 3/ 4-18-
2 mmrn--m;n,ﬁq
X2234 u:fjmgnism.ﬂ; g.:re.xﬂ-:- L (e . :I.:I.ud-"
POy ot & 14T £l Hervies Farts AN IFOLD ASSEN. - AIR IKLET
K2269 Manifold & Flangea (e Service Parts)
X22as CRANESHAPT ASSEMELY Inzludes
- 1 CHAKESEAFT
1 c-7482 1 OEAR
2 53109 1 PIK - Gesr Dowsl
3  B-T407 2 EIKG - 011 Throwss
£ s-3138 1 FIN - Gent. Criwe Sprocket > XZ2TO SPAOCKET ASSDM. = CENTRIFUOLL FUMF LRIVE =Includes
1 PIPE PLUZ -- i:i Std, = Q't's'k. Hd. & 1 SFROCEET
1 geploBIE 2 a
2 2 FLE KUT == 1/2-20-Hex
2 WPIF—-EMIILE
.
CHANESHAPT ASSEMEL Tnaled .
.IEEEE 1 nmmmr Zrp i
1 CaT48F 1 ORAR xzz-rﬁ MANIFOLD ASSEM. - AIR INLET Inoluded
2 231 1 FI¥ - Oear Dowsl Manifold & Flasgea [¥o Sarvice Farta)
3 o-T4ET 2 RIKG - 011 Thrower
3 S5-313% 1 FIE = Cent. Deive Sprocket
1 FIFE FIOOD == 1/§ Std. = C'&"aik, Bd.
KE2TT MANIFOLD ASSE; - LUBE O Ineludes
i1 Fipa, Inlet & Catlat Ml (¥o Sarvice Farta]
;21!& arr.-.r; ASSEM, - REVERSE OEAR PINIGN Inciudns
- HAFT
- PIN 22 MANIFOLD ASSEM, - LUBE OIL Iraludes
1 B-2381 1 : _ X 1E.' Pips, Inlet & Dutlst Twss (Ko Service Parts)
X2z242 Hm ABEEM,=CENTRIFUOAL PUMPDEIVE  Included
& SPROCKET
1 Cc-B24SL 374 2 FIN = Dowsl
£ 0=211013 154 2 STUD
3 2 CASTLE ¥UT -- 5/8-158-Hex,
2 COTTER PIN -- 18 = 1 174 Lg.
- & Y2280  CAMHAPT ASSEMELY Trcludes
. ,i E‘ﬂﬁ mmll.uu
& 1 1353-FB4 tary Pus
_12243 ccr'.ra; ASSEM, - REVERSE OEAR DRTM Ineludes = Ry~ ok Mﬂ—u x 3/4 Lg.
1 C=8388 1 BFHIXD
H] 1 OIL SEAL -- Kstlonal Motor Brg. Co. #O3L09
XZ2Z2B5  wwIrilD .uaut. = AIR STARTING Iroludes
17 ETTeCA 3 ELEGW - Lﬁu te Crl. Homd
Kzz44 DRF £S3EN. - REVERSE ORiR Includes - S ST ;':j. JATKIEI/A e
; e-B38E 1 BusHING :. !:' Eﬁ' '-111:I : u;.d [ b Eade)
o - 5 nu--u.. Bat
2 1 OIL SEAL == Mational Motor Brg. Co. #5512 3 ! rpeE - X iz l'fw
7 == 1 4 x4
: B B XLBON -- 1 i-l&*ﬂ‘d,-;l+
12245 MLNIPOLD ASSEM, - ATR STARTING Tociuden ¥ Xidas 1 NIFFLE AS| » = Mapifald €o dlobs Valve
1 &577T=Cd 4 ELBOW - air Start. Mam.
2 lgieu--uﬂ;aufu
H 1 Eeow .- 11 -lt:t-d.. JKZZ28T Cpor tmmmunm Treludes
& 3 NIPFLE -- 1 1/4 2 14 1 ese-pl i OEAR
e 1 oMbE 11438 B 8.3l08 i PIN - Gear Dowsl '
? 1 HIPFLE -- 1 1/4 = 4 1/2 Lg. 3 8BE-EN1 1 RING - 011 Tarowsr (Fed, B2
a 2 ELEOW -- 1 1/4 - 48% 8td, 4 EBi-E 1 RING - 011 e Aft End)
0 TLGED 1 KIFFLE o837, - Manifold to Olobe Valve 5 B.218 i FIN - Air Cosp. Essemirle Dowsl
[ ; :
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ATLAS IMPERIAL
DIESEL ENGINE CO.

SUB-ASSEMBLY LIST

ALWAYS GIVE ENGINE NUMBER=-PART NUMBER - HAME-OR COMPLETE EIES'ISH!FTIGH AND SIIE
e AN oo HEQT ORDER PARTS BY REFERENCE NUMBERS

e DESCRIPTIN

ROCEXER ASSEM. = AIR STARTING VALYE
1 FOCKER

=
b
wm
m|
H
3

PIE - Holler
1 BALL CHECK ASSEM.

DICI{IS i-'l-!lﬂq - RDTAEY FiMP

{:.l'P = Fu=mp Qewir

QASKEET - Cap

CAPSCREW -- :,.Fz-l.: x 3 34 Lg.
CAP = Pump Ola

CAFECEEN == m Plaxe 1/4 Lg.

B e B i e

'I:B‘J-h'I.BH.I.H ASSBELY

CRANESHAFT

GEAR

FIN - Gear Dowsl

RING = 011 Throwar

FIN = Dowsl [Alr Comp. Ecoemtric

B B e et

PIFE PLUG == 1/4 Std, = ¢'t'a"k. Hd.

CRAKESICAFT ASSEMBLY
CEANESIAFT .
JELR 2

Ggar-Dowel

RING - 011 Thrower

bt P e e et
=
]
0

Iroludes

Inzludes

Ingludes

£ Pusp
Drdive !p‘muhﬂ:!

Inzludes

FIN - Dowsl |[ALr Comp. Escomirie ar Fusp
Deiwa Sprosket

FIFE FLUQ == 1/4 Std. - {'t's"k. Hd.

e

BODY ASSEM. - GOVERNOR

BODY ASSEM.

WEIGHT ASSEM.

FIN = Oav. Welght

CASTLE NUT -- e B=Hax,
COTTER PIE -- 333 = 3/4 Lg.
GUILL ASSEM. = Thruat

EEY - Thrast Gulll

BALL BEARING - Thruat

B e e B D

BANIFOLD ASZEM. - SFRAY VALVE DHAIN
Pipn & Tusa (¥e Serviocs Farts]

(<

MANIPOLD ASSEM, - SPRAY VALVE DRAIE
Fipe & Toes [Ks Servioe Pacts)

FLATFOEN ASSEMELY
platfors & Angle [Eo Service Parts)

PLATFOME ASSEMBLY
Flatfors & Angle (Ko Service Farisl

DASE ASSENBLY

BASE

PIFE PLOG -- L 1/E Sed.e

PIN - Crank. Brg. Shsll Dowal
STUD - Crenk. Brg. Cap

STWD - Base, Conterfrase & Cylinder
STUD = Bams & Csntarfrusa

STUD = Bass k Centorirame (End)
MANIFOLD ASSEM, = Labs 041

FIFE FLUG -- 3/8 atd.

CLAMF - Manifold to Ease
CAPSCREN = Manifold Clasp te hn
TUBE - Mapifald to Crank. Brg
EAANER - Crwnk. Brg. 011 ‘rubu
GAF = Crankehaft B-H-rlna: [E=d)
CAF = fraskahaft Bearing

KUT = Crunkahaflt Bear [:l:p
COTTER FIN =- 18 x lulllﬁﬂ

I b G D R e MHHH::MHH

-

*INDICATES PARTS NOT SOLD INDIVIDUALLY
_DESCRIPTION i
X2283  CEAKESHAFT ASSDMRLY Includas Xzaopa
* 1 CRANXSELPT .
1 E80=E31 1 GEAR 1 G80u=R3
2 a3l 1 PIN = Qear Dowal 2 HI3-E
3 asS-EL 1 RING - 0il Throwsr (Fwd. End). 3 BE-E
4 B53-E 1 RING - 011 Thrower [Aft End) 4 BEETA-E
& §-2018 1 PIE = A%y Qa=p. Bscentele Dowsl
Xzao4
228 AWIVEL ASSEM. - HRAXE POAT (PLAIN) Incliodaes
X L =
1 348a-C3 2 3TOD 1 C-s8T4
L]
EWIVEL ASSEM. - BRAKE FOST CROWDER Inzludes
-Kaagn 1 SWIVEL %
1 EiEi=05 2 STUD = Fuloram
_X2305
.1 &60-E31
K229  EEAD ABSEM. - CYLINDER Ircludes 2 83108
. 1 EEAD 5
9 PIFE FLUD - 1 8td. g gf;:ﬁl
1 sl2=Fl 2 GUIDE - Inlet & Echemat Valwre
2 BS4A-E 1 STOD - Sprar Yalve Clamp
3 5&T-E 4 ETOD - Rockar Shart Bearlng
4 TE4-E 2 STD - Exkaualt Flhow
ek i X230k
L]
1 SED=-E31l
g 8-3109
3 S35-E1
5 S-2910
HEAD ASSEM. - CYLINDER Inaludaas
1:*115!2?:2 1 HEAD ASSEM.
2  310-El 1 YaIVE - Inlet
3 p-3an 1 VALVE = Exnsust
] S144-E 2 WASHER - In. & Ex. Valve Sprieg (Battas)
5 513.E 2 APRIND - In. & Ex. Valve
£ E14-E 2 . FASHER = Spring Eetainer [Top)
= 4 NOT == =10=Eex.
7 2 LOCEWMASHER -- 2§ Shakepresf - Type 11
B EEO-EXES 1 VALVE = Alr Starting
9 ' EBS-E3 1 ETSEING = Air Start. Valve
10 c-215211 1/2 2 RIKO = Platan
11 E7e-FEC4 1 SLEEVE - Adr Stert. Yelwe Spr ( )
17 EES-E¥XES 1 WASHER = Alr Start. Valve sw Bottom
13 E-E X EPEING = jlr Scart. Valvs !Lng XE30T
~14 BE3-FXCH 1 MASEER - l.r' Sl-lrt.- ¥elve Spring [Tep) 1 EEvl
15 1 NUT -- 85/0- 2 ¥B70
3 2g1ez0
4
4
xZzZas MANTFOLD ASSEM. = LUBE 0IL Insludea & izee
Flps, Inlet k Ourletr Taes (Mo Zarviee Farts) £ C-548
T BTE0
XZ296  OEIFILD 433D, - EXHATST Imeludes
- 1 WANIFOLD X2310
FIFE PLOD == 1 1/4 Sta
1 EEDDCING BDZHIND =- 1 1/4 x 1/2 Zed.
1 e-201012 :I...;; 4 ST - {nh; Elbew
2 g-201002 12 8 STID - (End
s X231
LEE9T WANIFOLD ASSEM. - EXHADST Inciudes
- 1 NIPMLD
§ PIPE PLUG -- 1 1/4 3 X2314
2 REDUCIND BUSHING -- 1 1,.#-:::,-“:.514.
1 C-201002 1/4 @ S'J'I:ln - Inlet Elbgw:
2 ¢=2010L2 172 B &TUD - [(End)
: X23l5
SWIVEL AZSEM. = BRAXE FOST CROWDER Inoludes
*12395 1 SWIVEL
1 Sd8A=C3 2 48TUD - Fulons=
XEZ99 migm A93FM, - ERAKE POST Tneludes ¥
- 1
1 G=THEl 1 STID = Control Link 5
‘I?-ﬂﬂb
X230 m ASSEM. = IKLET WALAVE Inziuden 1 23618
. ACCEER 2 g-2112L8 34
1 E208-R3 z BISHING 3 VET-BR3
2 E-E 1 ROLLER 4 TEe-pRY
3 A24-E 1 PIN - Roller & 731=-BBE3
4§ DOS2TA-E 1 PBALL CHECK ASSEM. 4 K2z
7  C-70&S
B (-2406L 1/2
9 2243
} 10 c-30e2
K2302  ROCKER ASSEX, - EXHAUST VALVE Includes 1% iR
- 1 ROCKER 13 A-2713
1 B20A-R3 2 FEUSEING
2 623-E 1 FRJLLER
= B24-E 1 FIN - Eallar
4 O8ETA-E 1 BALL CEECK ASSEM.
&

Includeas

Inoludes

Inolisdad

Insludes

Inzludes

Includea
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ENGIHE SIZE ﬁ
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ATLAS IHPER!AL
DIESEL ENGINE CO.

 SUB-ASSEMBLY LIST

GIVE ENGINE HUMBER-PART NUMBER - NAME -OR COMPLETE DESCHIFTIUH AND SIZE.
- DRDERIN T HII‘i'l"l'lill' ORDER PARTS BY REFERENCE NUMBERS

DESCRIPTINK
X242T m: ASSEMBLY Iroluded
-
E -EI?I FLUG - 1 1/2 Sed.
1 J=-2918 & PIN - Crank. = Shall Dowal
2 Cc-211215 34 18 STUD = Crenk, Beg. Qap
3 TET-BES 15 STUD - Base, Gbnt-unh:'l.l! & Crlinder
4 TE-PEL 1 ETUD = Beas & Cantarframs
g 73l-BE 2 STUD - Bass & Centerfrase (En)
& E2n4 1 MANIFOLD ASSEM. - Luke 041
2 PIPE PLDG == 378 3td.
T C-TOAS E CLANP - Mapifiold ts Bass
8 C=2408L 102 10 CAPRIOREY - Manifiold Clasp o Base
SCR54E & TUBE = Hnl.l'lﬂ.d to Crank. B-rz. Qi
10 C-3462 4 'WLLHER - i, Brg. 011 T
11 F=5164 2 CAF - ¢t~|r.-'ﬂth|ﬂ- Baaring I:W:I
12 T13=R 4 CAF = Crackshaft Bearing
13 S5-2T12 18 BUT - Cracksbaft Beara Cap
18 COTTER FIN -- 1/8 x 1 1/2 Lg.
242 CENTERFRAME ASSEMBLY Includes
" X 8 1 CEXTERFRAME
1 c-55P009 174 1 STOUD = Cylindar
2 B4 5A-FERS 3 BTUD = Fusl Pu=p Housing
4 S-1E83 & PI¥ - Centerfra=s Door Dowel
CENTENFRAME ASSEMELY Imeludes
JKEAZY e
1 FIFE PLUD == '!I...I"E gtd, = E't'E"K. Bd.
1 C=-582008 14 1 3T - Crlinder
£ B4SA-RE2 4 STUD - Fasl Pamp Eeasing
4 S-1063 7 PIK = Centerframs Door Dowsl
2 EESE ASSEMELY 1
K X '*'*E s CRASE Inelades
4 PIPE FPLOG == 1 Sed.
1 E=-291B 4 FIN = [rank. Brg. Skell Dowel
2 £-211208 34 10 STD - Crank. Brg. Cap
3 TE7-BEG 11 S70D - Base, CentarfTese & Criinder
L 1 ETD = Base & Centerframs
5 T3l-BRS 2 STD - Base & Centerfra=a |End]
4 IEos0 . 1 MANIPOLD ASSEM. - Iubs Q11
2 PIFE FLOO -- 3 -1 19
1 FIFE FLUG-- Std. = C'tisllk. BA.
7 C-TOAS 3 CLAMF = Manifold te Bess
i C=2408L 1/2 & CAFECEEN - Manlfold Clasp to Dase
P 4 TUEE - Manifold to Crank. Brg. ofl
J.I:l O=2882 4 WASER - Crank. Brg. €11 Tubs
11 P-5194 1 CAF = Cramkabaft Bearing (Ensd)
12 7Tli=R 3 CAF = {rapkabaft Bearing
13 E=271g . 10 ¥UT - Srankabaft Besr
g 10 COTTER PIN == 1/B x 1
+
Z EASE ASSEWBLY Impludes
l: st 1 HRASE
PIFE FLUG == 1 1/2 3ta,
1 =258 5 FIN = Qrank. Brg. Shell Dowel
2 (=2112L8 2f4 12 STUD - Cramk. Brg. Cap
3 | TeT-BEG 15 STUD - Pase, Cemterfri=s & Cylinder
4  TEU-BE3 1 BTOD - Base &k CenteriTame
&  73l-bad 2 &TUD - Base k Centerframe |End]
L 2081 1° MANIFOLD ASSEM. = Loks Q11
2 FPIFE FLUG == 378 Sed.
1 FIFE FLUD == 1/2 8td, - Cit's"k. Bd.
T  (=TBAE 4 CLAMF - Manifold to Base
8 g-2408L 102 0 CQAFd = Manifold Cle=p to Bass
9 eiden 5 TUBE = Mamirfeld to Crask. Brg. 041
10 C=3882 5 WASEEE - Crask, Brg. 011 Tube
11 P-El@4 1 CAF - Crankehaft Bearing (Ema)
12 Ti3-n 4 CAP - Cramkskaft Bearing
13 B2=2713 12 EUT = dranksbaft Boaar! Cap
12 COTTER M -- 1/0 x 1 ﬁﬂ
[245!} CENTERFRAME ASSEMELY Traledes
1 CENTERFRAME
:L C-B52008 14 1 STUD = Cylinder
2  BAO4=FES 3 ETUD - Fusl Pamp Heusing
3 C=BSL0L3 4 ATUD - Alr Compressar l:r.'l.inu.lr
4 . B=10E3 & FPINK - Centerframa Door Dowel
X244 5] CENTERFRAME ASSEMBLY Inclades
- 1 CENTERFIAMNE
1 C=BSE0L8 14 1 STUD = Cylinder
2 - Bddp=FR3 3 3TUD = Puel Pa=p Bousing
3 c-551012 4 BTUD - Air Compressor Cylinder
+ B=1503 & PIK = Centerframe Doer Dowel

I!i\lhlil‘lt.lu.‘[[ﬁ PARTS NOT SOLD INDIVIDUALLY

2453

RELOS -

]
8=876
8=5E1
§-5683

C-5080
C-5534

=30 uh Gl PO e

XKZe0B

Xzbl2

1 g-Te4E
2

.12?25
éﬁm

X279

'! 272

225

XaBa?
X2E2l
C-2808
C-Ea03
C=@281

C-9280
w-1274

E-1 RN P T

10 C-TH02

%2826

1 C=2104L4

X2827
1 g-8ede
£ c-oeld
=5

xz2azae
1 (=3024
g C-9914

B i FFMP#I—'"'—'“‘H

DESCRIPTION '

|

CONTERFRAME L9SEMDLY

CENTERFRAME -
FIFE FLOO -- 1/2 Std. == O't"a'k. Bd.
STD - Crlinder
STUC = Fusl Pusp Housing
ATUD = Alr Compreasor Cylicdar
PIE - Caaterframe Door Dowal

Ingludes

=B ok

CENTERFRANE ASSEMELY
CENTEAFRAME
PIFE PLUO == 1/2 Std. - C't%s'k. Bd.
ST0D - Gylinder
ETID = el
i Uﬂp‘rmplmigéltﬂﬁp

Includes

ETOD - Alw
PIN - Centerframes Door Dowsl

= .l ot

WALVE & CAGE ASSEN.-FIMP 30CTION & DISCHARGE
Includes

CAGE ASSEN.

VALTE - Suatlies

SFRING - Sactlon Welve

WASHEA = Sgctlon Valve Spring Fetainer

COTTER FIN == &= 1/2 Lg.

CAP = Bactlen Valve Stes

VALVE = LOischarge

et o ot et ot o

CADE ASSEM.=-FUEL PUMP SUCTION & DISCHARGE \:"LI.E
as
Cags & Dincharge Valve Ssat (Mo Service Facta)

HAKD J.SE-EI. = PFROPELLER 3HAFT BRAKE
1 EAN

a BI-I'.E:I"—- 14 Dla. = 1/4 Lg.-Fnd. HA,

1 LIKIKG

24 BIVET == 5/16 Die. X 5/16 Lg. = Tubular

Inciudens

BEARTNO ASSEN. - CAMSEAFT END Inaludes
HEARING

=

1 BUSHING k
1 OIL BEAL == Eatioral Motor Brg. Co. §50083
2 PIFE FLOO —— 1L/8'3e4,

ADAFTOR ASSEN., = LUBE FRESS. FUNF Includes
1L  ADAFTOR

2 BIFSHING - Posp Shaft

ADLPTOR ASSEM. - LUBE FRE3S. FUNP Inzludes

1 ADAPTCR
2 PBIEEING - FPusp Shalt
1 FIFE FLUG == 1/B 3td.

WP ASSEM. - LUBE OIL SOMF & FRE3STHE
BODY ASSEM. - Fress. Pimp
EEL'H.E SHAFT ASSEM. = Fress. Fump [Dsive)
GEAR & SHAFT ASZEM. = Freas. Fump (Driven]
SPACER - Pusp Bady
OASXET = Lo
M'.IJH- Pa=p (Drive)
== = 304 Sed.
usl.n - mn;p Pamp
BI}IPI

Bnu:
== 3 B=24=Eax
WHB!E == 3/B BAE Reg.
PIN = Dowel

Inaludas

BOOY ARSEM. - LUBE OLL FRESSURE FUWF Ingludes
1 BaODY

4 AT

GEAR & EHAFT ASSEN. - PREJSURE PUNF (DRIVE]
Ingludes
1 OEAR
SHAFT
1 WOODRUFF KEY == 10 x 3/4 8td.

OBAE & SEAFT ASSD{, - PRESSURE FUMP | DRIVEN)

Imsludss
1 QEAR
1 SHAFT
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ASSEMLLIST RO
A

A3UE

EHGINE SIZE

DESCRIPTION

ATLAS II.-IFERIAL' i
DIESEL ENGINE CO.

B R "‘t --.: -....\,- AR ..,-..;-.-: o R T A S

SUB-ASSEMBI_Y LIST

WHEHN ORDERING PAHTE ALWAYS GIVE ENGINE HUMBER=-PART NUMBER - NAME=-0R COMPLETE DESCRIPTION AND SIZE.
DO HOT ORDER PJ!.RTS BY REFERENCE NUMBERS :

#IHDICATES PARTS NOT

: ﬁEEi PART |N'D.|

"

KEBE53  muse assmery :
S 1 EAAT : Irsluden
T aetn 4 PIFE PLUD =- 2 5&d.
5- 4 FPIN = Crank. Bsar, Slull. Cowal
: EJ!HEI.E ]'.k{‘ ﬁ ;ﬂlb Cramk. Baaring Ca %
SEZRLIY TUD = Ba Centarl
: g :ﬁgﬁ% % gﬁg 5 :I'.l-::'t mn::rg:- & Grlinder
= - Base & Conterframs [End
& XoeTy 1 MANIFOLD ASSEN, z :.-::'u- D."Lll': !
2 FIPE PLGBG -= 3/8 Std,
1 FIPE PLUD == Std, - CUE"a'k. BA.
7 G=G511 3 GLAMP = Mapif to Basa
B C-R406L 1/2 & .CAPSCREN - C1 te Base
i g=1352 4 TUBE - Mam. co Crank. Bear. 0il
10 C-3L82 4 WASHER = (wenk. Bear. 0fl Taobg
11 P-3240 1 CAF - Crankshaft Besring {End)
12 713-E3z & QAP = Craskskafe Besring
13 52713 10 \T = thnli‘uf: Besrin u-p
10 COTTER FIN - o | 1?2
X2854 BASE ASSEMBLY
2 e Inciudes
4P - PIFE PLUG == 2 Sed,
PIN = grapk, Dear. Shell Dews
% C-Z112L6 1/4 12 ATUD - Crask. Besring Cep o @
3 Cc-B32RLBE Yz 16 BTUD - Base, Gnntn-.l.'hqu k Cylindar
4 0=BEBEFLI} STUD - Base & Cepterfrans
B {-5518T30 2 STUD = Basé & Conterfra=ms [Fsd)
& xesiv 1 JMCANIPOLD ASSEM. = Lube 041
2 FIFE FLOG -= 3/B 8td.
1 PIPE PLOO == 2/2 Std. - o'e"a'k. Bd.
T c-fElL 4 CLANP = Manffold to Base
8 C-2406L 1/2 B CAPSCAEN - Clamp to Base
B C=1352 E TUEE - Man. te {rask. Bear. 011
10 £-3i682 & WASHER - Crenk, Bear. 011 Tube
11 P-8240 1' CAP = Crankahaft Bearing (End)
12 7132 4% CAF - Crankenaft Bearing
15 5-2713 12 EUT = Orackaaf: Bearing Cap
12 COTTER FIN -- 1/8 x 1 /% Lg.
Xeass CENTERFRANE ASSENELY
. 1 . CENTERFRANE L
1 C-552218 12 1 ETUD - Crlinder
2  E4da=-RE3 3 STD - Pael Pu=p Rsisalng
-] c-551003 4 STD = Alr Compresmor Cylindes
4 5-1983 5 FIN = Centerframs Door Bowael
XZBEL CEXTERFRAME ASSEMBLY Inzludes
- 1 CENTEAFRANE
1 c-588815 1/2 1 STUD - Cylinder
: g‘gﬁﬁ a3 g"ﬂh = Fuel Fu=p Housipg
- 4 D = ALlr Cassras 1imd
4 S8-1983 & PIN - Ceaterfruma ‘D:;rc{hrzl.‘r
CENTERFRAME ASSEMBLY : :
_xil.!'.' 1 CENTRRDRAME : Imeludea
1l Cc=-833218 1/2 1  ETUD = Gylinder ~ .
2  BdEA-RE3 4 ATUD - Pael Pump Housing
3 (=53101% 4 STUD = Alr Compredsor Crlinder
L] S-1063 T FPIE = Centerfrazse Door Dowsl
CENTEEFRANE ASSEMELY
‘?‘.EESB 1 CENTERFRA i
1 C-832218 1/2 1 STD - Crlinder
2 B484-ERd 4 370D = Pusl Pusp H;ru:ﬂr
&  G-8510L3 4 STUD - Alr Compressor Cylisder
4  B=19E3 T PIN - Camterfra=s Poor Dowel
Xioen BODY ASSEM, - COVERNCR
i ey Inclades
1 8-B05 1 PIKIOH = Drlve
F 1 WOODREUFF EEY =- 18 x 8/8 sea.
HS&}P;I'E lr.-.n;mn ASSEN. = ATR STARTING Irelisdas
1 -C4 ¥ ELEON - Ihnl.l-‘i'l.d to Cyl. Esad
§ ; NIFPLE I-L-" 174 x & 172 Lg.
4 1 ELBOW -- :L}-" ;
5 2 PIPE--11/4x1 am{ The'd,; Both Ends)
3 1 KIPPLE -= 1.1/4 x s /2 Ls.
7 1 HIFPLE -- 1 L/% x 4. 1/2 1g.
o 2 ELEBOW -- 1 1/4 = 489 Zrd,
¥ xises 1 KIFFLE ASSEM. - Msnifold to Olobe Velve
a8 ACCIBULATOR ASSEN. - FUEL Ineludes
r3ie4 Bady, Upper & Lower Flugs & Flange(Ns Service
Parta)
'13225 !f-ﬂ' ASSEM, - H.F. PUEL PUMP Ineludes
1 2q183sL 1B 1 PIFE PLDG
LY
X3Zzé HEAD ASSEM. = H.F. FUEL PUMF :
9 P Includes

1 ZC1833L 178 1 FIFE FLMO

SOLD IMDIVIDUALLY '

*IEEET I'Eﬂﬂ'.luum. = FUEL FRINING - Insludes
; i ;Jul:llﬂﬂ- Eﬁ
e Bd: x ¥ Lg. = {Palro
2 8-BOAS 1 WASHER = Facking Is ( )
3 3-B084 1 EUT = Packing
X3233 ACOTMULATOR AS3EN. - FUEL Inoludes
Body, Lower & Upper Flugs & Adaptor Flange
{Ho Servies Farta)
X3236 Gﬁ.l-'l'li ASSE, = FUEL FiRdF Insludes
- CRANK
1 202150 SHAPT = Twchosster D=lve
I. SETECHEW--1/4-20 x 30 Lg. Hesdleas Qup Pi.
XazaT BEARING ASSEM. = CAMSHAFT Insludes
® 1 EEARIED
1 c=308 1 BIENIEG
X3ZBA  ocovemKor ASsEMELY o Inoludes
1 p e ] 1 BODY ALBSER:
2 I=es 2 WEIOHT ASSEM.
o ZCREa0 2 PIN = Walght to Bady
] 4 CASTLE == 3/8-04-Tax.
4 4 COTTER PIN -- 3/32 = 3/4 Lg.
) X286 1 SUILL ASSEN.= {av. Thruae
& L=548 w 1 EEY - Thguat Gulll
T &rel 1 THRIFET BEARI®O - Bantam “CRLIGE"
0 2ChTAT 1 RETAIKER - Esaring
§ 2CEB448L T8 1 SETACHENW
L WIRE -- §14 Ow. = & Lg.
X3362Z  ADAPTOR ASSEM. - FUEL TRAKSFER FOXP Includen
-
: 202477 1 EHSHIEG
- 1 BEARING = Fasp Skafe
2 C-8BS2 1 BTEHING = Baaring Hh"r End}
2 RCEATT L EBDEHING - Bonring (Seal End)
3 FIFE FLUG -= 178 Sgd.
4 Ta 1 OASKET = Dearing ta Adsptor —
B 0=-T408L 7/8 3 CAPECREW - Bearing to Adaptar
1 WIRE -- #16 Oa. ¥ § Lg.
X33T76 MANIPOLD ASSEM. - AIR INLET Includes
Mapifold &-Flanges (¥ Service Farta)
H CENTERFRAME ASSEMBLY Ieeludas
- X ao 1 CESTERFRANE =
1 Cc-552219 12 1 STUD = Cylinder
2 BdGA-RES 3 STD - Fuel Pamp Housing
£ g8-108% & PN - Qenterfra=s [osr Dowel
CEETIRFRAME ASSEMELY Inoludes
K3481  commaE i
1 Cc-542219 1/2 1 STUD - Cylinder
BARL-EEY 4 8TUD - Pusl Pump Housing
.|, 2-1083 7 FIN = fesrarfma=s Doar [owsl
L]
BASE ASSEMBLY Includes
 X34B2 e
4 FPIPE PLUD == 2 Sed.
1 S-2918 E PIN = Crank. Bear. Shell Dowel
2 C=PL12TA 174 14 STUD - Crank. Bearing Cap
3 C-5E50TSdaVe 11 STUD - Base, CemterfTe=s & Cylindsr
4 C-S50300) 1 ATUD = Base & Coenterfra=e
B C=B412L10 2 8TUD = Egse &k Centerframe |End]
a8 reoas 1 MANIPOLD ABEEM. - Luba 041
2 FIPE F - &8 sed.
1 FIFE PLIMG -- 1/2 Std. = g'cfa'k. Hd.
T Bil 4 CLANF - Manifold to Bess
B -2406L 12 8 CAFSCEEW - Clamp to Dase
P O=1352 & TEE - Man. ta « Bemr. 0i1
10 Q=%442 5§ WASHER - Crank. Baar. 011 Tube
11 p-A240 # OCAF = Crankshaft Bnriu (Enad]
12 T13=EX2 a J:.\'P = Crankshaft Bessring
13 s-2713 14 ¥UT - Crenkshaft Burd-!;?zﬂlm
14 COTTER PIK -- 1/8 % 1




(7

s ke N R e N T o _Jqpr:'r\: .....

E,;’*gslﬁsgﬁg,fﬂ%%ﬂ SUB-ASSEMBLY LIST:
PLETE DE EH.L'PTIHH AND SIZE.
WHEN ORDERING PARTS ALUA'S O NSO ORDER PARTS, DY REFERERCE MOMBERS

#INDICATES PARTS NOT

W DESCRIPTION

. BASE ASSEMBLY : Imeludes
‘;3433 1 HUSE
PIFE FLUG -- 2 3td.

ENGINE SIZE ﬁ £FLLIST

1 B-2018 & PIN - Craplk, Bear. Shell Dowal
£ C-0110TA 14 16 STUD - Crmck. Beaclng Cap
5 p=B802084 Vr 15 STUD = Bass, Camterframe i. Oylindar
4 C-552RL21 1 5TUD - Base &k Centarfra=s
5 o-5519L139 2 STUD - Bame & Centerfrass (End}
s o 1 MANIFOLD ASSEM. = Lube 041
2 PFIPE FLIG -- 3/8 Skd.
1 FIPE PLOG == 1,2 Sed. - C't'a'k. HEd.
7 =511 5. CLAMF = Msnifeld to Base
8 C=2408L 1/ 10 CAPICHEN - Qla=p to Bane
c-13%2 6 " TURE - Man. to . Bear. 041
10 Cc-3842 # WASEER - Crank. Baar. 011 Tuba
11 P=5240 £ CAF - Creckshaft Bsaring (E=d)
12 Ti13-g32 4 CAP - Crankshaft Bsaring
13 2-8713 14 ¥UT = Cranishaft l“ﬂﬁ!mp
14 COTTER PIN -- 1/8 x
xa4 a4 OOVERNOR ASSEMDLY Inclsdes
1 Xa068 ¥ ASIEM.
H 5 3 TDN s Welght to Bod
3 2ciago 2 PIN - Walght to ¥
td 4 CASTLE - 3 B-Pd=Hax.
4 COTTER PIK == 3/32 x 3/4 Lg. -
-] 1 QUILL ASSEM. = Oov. Thrust
[} c=-848 1 EEY - Thruat Quill
7T ETE1 1 THRIST BEARIEG -- Bante= "0SLIGE"
B 2C17ET i HRETAINER - Bearing
* @ 2CRMAL TSB SETSCREW
X3ABE  oovemsoR ASSEBMBLY Inoludes -
YADEE BODY ASSEN.

EEY - Thrust guill

THFDST BEARING == Bantes "CHLIGE"
RAETAIFER - Baarlng

HETSCEEN

1 1
2 2
bl 2
4 4
4
L v ] 1 QUILL ASSEM. - Oov. Thrust
& L
7 1
B 2-1'5-'? 1
1] 1

35642 BASE ASSEMBLY Includes
" 1 BAZE
1 E-2918 0 FIK - Bear. Shall Dowel
2 = FBTE A QOKEECTOR - 011 Tabe
3 G=211815 24 18 3TUD = Esar. Cap
4 -BR3 23 BTUD = Base, Camtarframs &k Cylinder
& 7ZE=HE3 1 ATD - hu h Cantarira=s|Prd. End = I-ll'?ﬂ:l
4 0=301211E ¥y 2 ATOD = ;_l: Canterfrans (ALE End - Smal
& -3 % CAF = Bear
B8 aciaba 1 CAF - Bﬂlrlr{ {Art Erd)
# E=2713 18 ¥UT - EBsaring Ca
16 COTTER PIN -- 1B x 1 .-"21‘;
2 PIFE FLOO == 1 8td. - C'¢'slk. B,
1 FIFE FLUG (So=p} == 1/2 Std.
3643 SRAL R85, - CRABESEAFT OIL Inzludes
- 2 SEAL
1 C-TBAS 2 QASXET
£ CAPSSREN -- 3/8-18 x 1 1/2 Lg.
2 KIT == =18-Tax.
2 LOCEWASHER -- 5/8 BAE Feg.
3644 CRANESHAFT ASSEMBLY Ireludas
= 1 CRANCSHAFT
1 2C3453 1 GEAR
2 ORI £ PIN = Becéntrie & Sprooket Irive
3 Cc-i2% 1 PIE - Eacentrlc Dewsl *
X¥3ed45 ECOENTRIC ASSEM. - AIR COMPRESSOR Ingludas
= 1 ECCENTRIC
& 1 ECCENTRIC
1 C=EP85L7/8 2 PIN -
2 C=210813 1/2 "4 STUD
4 GASTLE KUT -- 1/2-20-Eex.
4 COTTER FIN -—5;‘&-2::1:-;.
Xas46 SFRGCKET ASSEA, - WATER FOMP CRIVE Tnsludes
- 2 = [Balvaa)
1 C-Z104L3 2 m
* 2 CAATLE 'I'IJ'I' == L’MD- H
2 COTTER PIE -- 3/32 = 1 Lg.
X3647 STRAIEER ASSEM, - LUEE OIL Inaludes

Srrainar Body & Baresn [No Service Fartal

SOLD INDIVIDUALLY
RT Ha. DEACRIPTION
MANIFOLD ABSEN, = LUBE OIL IEzludes
X3648 Pipe & Inlet & Cutlet Ccmnestlons (Mo Service
Farta)
¥3649 MANTFOLD ASSEM. = LUEE oIL Tneludes
Pips & Inlet & Qutlet Connestlona (Mo Bervice
Farts)
X350 CYLINDER ASSEMRLY Innludes
- 1 CYLINIER
4 PIFE FLUS -= 1 1/4 Bed.
1 5=0243 4 ATUD = Crl. MNead Emur:h
o OISR £ ETUD - Cyl. Head {(Leng
3 AQE-K 1 oV ﬂslun.-n-ut
P T 1 OGASEET - Cover
& "CAPSCHEW -= 1..-‘2-1.5 x11/4 Lg.
B 0-264 2 NIPFIE - Lube 0O
£ &12=R 2 QLAND = Pl:l::l.n,g_
T  Al0A-REI = GRGMET
B A-2014 4 WASHER
r]
¥3Lsl HEAD AS3Ed. - CELINDER Inaludes
& 1 HEAD
& FPIFE PLUG =- 34 Sed.
. & FIFE FLUJ == 1 5Sid.
1 Bl2-ASL 2 OUIDE = In. &k Exh. Valve
2 BS4A=E 1  STUD - Sprey Valve Cla=p
E -1 & " STUD = Rocker Enaft Bearing
13652 EEAD ASSEM, - CYLINDER Includen
1 x4 1 HELD ASHEM,
2 F-5275 1 VALVE - Inlst
3 . F=85276 1 VALVE = Exhaust
4 J=R 2 SFRIND - Valve
5 El4A-PXS4 2 WASHER - Valwe Spring [Bottem)
& B1&-PIC4 # WASHER = Walwe Spring (Top)
7 4 HALF NUT —- 5/Ba1l=Eex.
e 2 LOCEWASHES -- Shakeproaf = Type 11 = 8,8
¥  DOIS4Z 1 OUIDE - Alr Start. pek Valve
% CAPSCEEW == 1/2-13 x 1 1/% Lg.
2 LECEWASHEER -= 12 S4E Reg.
10 203540 1 VALVE = Alr Start. Chack
11 203442 1 SPEING - Alr Start. Check Valve
12 SCRE4L 1 ERETAIMER = Alr Start. Chack Valve Spring
1 COTTER PIN -; 3,/3% x 7/B Lg.
A3653 CTLINCER ABSEMBLY | Includes
- CYLINDER
:. FIFE :PI.'I:HJ- == 11
1 S-2263 4 BTUD = Cyl. Head Eahm-'h]
£ 2 BSTUD - Cyl.. Head
3 ebE-K 1 COVER - Clsan-cat
4 =K 1 GASKET = Cover
] § CAFZCRER -a J,,-'s:;u =11/ Ig.
E =284 2 NIFFLE - Lubs O
g 4l2-R 2 GLAKD - Mucking
- T Gl0A-EE2 2 lll'-ET
B =2014 £ :
@ 810=EE3 3 ﬂIH'L!E - Water Eiy=Fasa
L
5 mn mﬂ - CYLIKDER Incliudes
x% 1 = Cylindss
& HEE FLUG == 3/4 Std.
- ?Iﬂﬁ?ﬂlﬂ == 1 3'-41--1|I .
1 El2-R5L 2 Ir. & Exh. Yalve
2 BMA-E 1 8TUD = Spray Valve Clamp
3 BOIASE 4 BTUD - Reclkeer Snaft Bearing
X3655 HEAD ASSHM. - CYLINDER Tnelidas
1 Oaesg 1 HEAD
B P=SE7S 1 WVALVE = Inlat
3 F=I27% 1 WVALVE - Exkanat
4 S13-R 2 SFRING - Valve
5 S14A-PEC4 2 WASHER - Valve Spring (Bsezes)
& Bld-FI0d 2 WASHER - Valwvs Epring L'.‘opil
T & HALF NUT =- 5/B=lla
g ® LOCKWASHER -- 8,8 Shakeproof -- Type 11
§ 2SR 1 OUIDE - Alr Zeart. Check Valve
2 CAPICREW -- 1/B-13-E0 = 1 14 Lg.
2 LOCKMASHER == 1/2 SAE Meg.
10 PCES0 1 VALYE - Alrx Start. Chask
11 203543 1 SPRING - Aly Start. Chesk Valwve
12 3E3S41 1 BETAIFER - Alr Start, Check Valve Spring
1 COTTER PIK -- 3/32 x 7/8 Lg-
X365& CENTERFRAME ASSEMBLY Includes
- 1 cm
1 C=BS20LY 14 1 BTUD = Cylinder
2 BAOA=RBE} 4 BTUD = Fuel Pump Housicg
3  C=651013 4 B8TID = Alr Cemp. Cylinder
§  S-lpex 11 PFIE - Centerfmi=e Door Dowel
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!'HEH ORDERING FARTS ALWAYS GIVE ENGINE MUMBER-FART NUMBER - HAME-OR COMPLETE ﬂESL‘.HIPTIDH AND SIZE.
DO HOT ORDER PARTS BY REFERENCE NUMBERS

: *INDICATES PARTS NOT
EE| PART  — |Mo. DESCRIPTION
X357 CENTERFRAME ASEEMELY Thalodes
- CENTERFRAME
1 c-852018 14 1 STUD - Crlinder
£  B48A=REZ 4 STUD - Pusl Posp Heusl E
] =5510L3 4 STUD = Aip ﬂnl.nrnlu-r I.!I.Tl.dur
4 E=1583 .11 PIN = Camtarfra=s Door Dow
X658 ERAGEET ASZEM, = INTERMEDIATE OEAR Ireludes
& ERACERT
1 c-7888 1 PIK = Qear
:  8-2780 1 PIN = Dewsl
3 S=520 1 EIUD - Oear Fin Era
4 C-TRdE 4 = Bracket
&  RC3&5Z 1 BUSHING = Tache=ster Delve Skaft
X¥3659  mucKET AsSEN. - INTERMEDIATE OEAR Iecludes
5 1 BRACKET
1 C-THES 1 FIN = Osar
2 S-2Te0 1 FIN - Dowael
3 1 STUD - Oear Pln Exd
4 C=TH4Z 4 STID - Brackst
&5 2C3BED 1 BUSHING = Tachesmater Drive Shaft
X3b60  opam ASSEM. - INTERMEDIATE Tneludns
. 1 EB
* 5 1 GEAR
1 &84B-AXS 1 PBUSHING
g CAPSCAEN -= 1/2-13 x 1 Lg. :
XabHE1 LIFIER LSSEM. - FUEL POMP I=eludsa
1 LIPTER
1 203382 1 BJLIER
2 20523 1 PIK - Ealler -
Xas67 PUME ASSEM. - BILOE Includes
1 3‘!ﬁl 1 BoI
1 PMIRI Ewﬁﬁql Std. .
FR -1 1 FLUNOER A :
3 5 FACEKIND == 3,8 8q. x 8 Ig. - (Flax)
i Il 1 OLAND ASZEM, = Packing
4 KUT == 1/2-13-Hox.
K3bE3  rour asimi. - BILOE Inoludes
1 W=l 1 BOOY
1 PIFE FLOO -- 1 8td.
2  X3AES 1 PLINOER LSIEM.
3 5 PACKING == 5/8 8q. x B Lg. = (Flax}
4« DN0 1 OLAND AESEM, = Pasking
4 ¥OT == 1/2-13-Hex.
X3bbe FLUWOER ASSEM. - BILOE FUMF Insludes
1 PMLOSIER
- 1 PIFE PLUG -- 1 Std.
X366T ROD ASSEM. - BILOE FUMF COKNECTIEG Ireludas
N 1 RAD
- 1 CLF
1 Cc-211004 4 2 4TUD
2 CASTLE MUT -- 5/B-18-Fex:
2 COTTER PIN -= 1/8 = 1 1% Lg.
3 ESCUTCHEON PIN -- #10 x 1 Ig.
3 c-0011L1 38 2 FIN - Stud Betalner -
X3668 GOVERKOR ASSEMBLY Tneludes
1 xeEe 1 BOIY ASSEM,
2 X8k 2 WEIGHT ASSRM.
3 2 PIN - Walght ta
+ 4 CAETLE == 3/0-24-Hax.
4 4 COTTER FIN -= 3/32 x 3/ Lg.
5 xaes 1 QUILL ASSEN. = Theust
& c-540 1 KET - Trrust Quill
T el 1 THEDST BEARING -- Bantem "ODLIOE"
8  PClTET - 1 RETAINER - Bearing
W BCEALEL T8 1 Y
1 WIRE -- #1s Gu. = @ Lg.
3669 BOCY ASSEM. - QOVERNOR Tneludes
1 ecEsss 1 FINION

s DESCRIPTION

CAMSHAFT ASSEMBLY : Inelades
1 CAMSHAFT

1 PIK - 8cift. Collar Rstalrsr Washsr

1 ECCENTRIC = Pusl

1 XKEY - Escentrle & Lube Pump ﬂllr

2 XEY = Bilge Pump Ezeantrils Slaav

4 MACHINE SCREW--1,/4-20 x 3/4 I.ﬂ.-rht B

HEARING L33EM.
1 EEARING
1 BUSEING

= CAMSEAFT [FWD. EXD) Inoludes

BEARING ASEEM.
1 BEARING
1 BUSHIEG

= CAMSHAFT (FWD. END) Inglizdas

EEARTND ASSEM, = CAMSHAFT [IETERMED. )
1 BEARING
1 BUSHING

Inaludss

BEARING ASSEM,.-CAMSHAFT|{INTERM. - LAROE] Includes
1 HEARTHG

1 DUSHIEG

BEARIKG ASSEM.-CAMEZHAFT[INTERM, - LARDE]
1 EEARING
1 DUEIEd

Ine Lisdes

EEARING ASSEM,=CAMSHAFT(& DILGE TFOMP ECCENT.)

Includes
EEANTNG ABSEM.
BIEZENE = Bilgs Pamp Ecosntrio
ECCENTRIC - Bllge Pu=p
KEY - Ecoentric to Slaeve
TAPER FIN == #8 % 3 1/4 Lg.

B e e e

HEARTHG ASSEN,-CANSHAPT{& BILGE PIMP ECCENT.)
Imeludas

EEARING ASSEM. :

ELEEVE = :Bd.:li: Pump Epoentric

BECCENTRIC .= Bilge

EEY - Egcentrls to Slaave

TAFER FIN == #6 = 3 1% Lg.

I e

EEARING ASSEM, = CAMSHAFT (AFT END)

1 ' EEARING

1 BISHIRG

1L OIL SERL -- Hatlopal Motor Brg. #50385

Inoludes

BEEARING ASSEM, - CAMSHAPT [AFT END)

1 BEARING

1 EDSHING

1 OIL SPAL -- Maziapal Motor Brg. #S0388

Inoludes

ADAPTOR ASSEM. - LUHE FRESS. FOWF,
1 ADAFTOR
2 BUSEING

Tealudas

ADAFTOR ABSRM, - LUBE FRESSE, PUMF
1 AmAFIOR

2 BUIHIND

I=eludas

LIFTER ASSEM. - INLET & EXEAUST VALVE
1 LIFTEE

1 EoLLER

1 PIN - Heller

Inoludea

LIFTER ASSEM. = AIA START. VALVE
1 LIFTER

4 ROLLER
1 FIN - Raller

Ingliudes

ROCKER AS3EM, = IELET VALVE
ROCEER
HUIEIND

Imcludes

FIE - Eoller

S0LD INDIVIDUALLY

X36T0

£ C=TOTEL ATk

a C=670813 1/8

2ORE10

X367I

1 2cae
YaLTZ2

I SIIE1S
36T

I o315

'1'3614

1 BCIERT
1’3&15

1 gomeaT

‘X36Te

1 xmavm

Z 203817

= F=T023

4 -400BLE

-3
X36T7

1 EsATD

3 ERISLT

3 F=7T023

4 C=290EL2

5
X3&678

1 203810
X3ieT9

1 Scase
X3ba|

1 Ba58
X3682

1 E8EA

3 X3683

1 DCXBES

§ 205G
Xiess

; AFS-E

2 SEE=E

IRE&E-&-

1 S0384L

2 BE3-E

3 E2d=E

4 O5ETA-E

1

’ -
1 ROLLER

1

1

BALL CHECK ASSEM.
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ALWAYS GIVE ENGIHE NUMBER-PART HUMBER ~HAME-OR COMPLETE [IES'I‘.‘.HIPTIHH AND SIZE.
RENHIERDNG PARTS R'IG'IEIT ORDER PARTS BY REFEREHCE HUMBERS

[
1
2
k-]
& OBETA-E
_X3688
1 232456

L B b B

B e

=1 oo DA RS

C=F20G=-B
§-FR0F=-D
C-PElE-E
c-ﬂ!-!.ﬂl.'i' 374
527

X3690

K!é-;?l

BLIETE

2077

'336?3

1

]

L]

x3624

i O o G B3

%‘

X2695
e

o]
2CAT0-F2 172

4

X3626

1

SO 5ED

398

Y- TN

P-TOS4
o0

2CIAL0
2CLTE=F
P-T0A3
2CaE00

*IHNEH.T_ES PARTS HOT SOLD INDIVIDUALLY ;
DESCRIFTION : L s s DESCRIPTION ]
ROCYER ASSEM, - EXHAUST VALVE Inalides _.l' 36'3'F, ;- FACKET LOSEK = ENGIRE CONTROC Ircludes
1 2C30E4 1 TIE = W Shaft Latah
g2 Boleas 1 PIN - Latch Bprieg Ameher
1 PIE - Follar -
1 BALL CHECE ASSEN.
X3aTo0 BEACKET ASSENM. - ENOINE CONTROL Inaludas
1 7 T ettt Lateh
= 1 =
n?:- J.“:r{u. ATR COMPRESSOR COMMESTING  Imoludes o N qu: sl
1 BOSHIND
X3TO1 SHAPT ASSEM. - EWOINE CONTROL LEVER Inalades
STRAP ASSEM. = ATR CONFRESSOR ECOENTRIC  Inoled 1 F=T033 1 BEMFT
X3689  smp e [Gpper Balf) b 5 PT0T7 1 HUB - Control Lever
1 STHAF [Lower Emlf) 3 O-fT04L2 1 EEY - Bab be Shalft
4, SHIN [1732) L
10 SHIM ([.000)
3 :5"' yEe ¥3702 £AM ASSEM. = ATR PILOT VALYE CONTROL Ineludes
2 I 1 CAM :
2 COTTER PIN -- "1 = 1 12 Lg. 1 PC3633 1 FIK = Zpring Golde
SEOE ASSEM. - FLYSHEEL ATR ERAKE Ineluedes X3T703 Fiﬁ-ﬁ AZSEM, - CAMSSAFT ZHIFTER Inclodes
E202 "
i LINIEG -- § Wide x 14 Lg. x 1/% Thiek - 1 G-f2leL%e 1 PIN - Shifeer Collar dulds
Double Stanley
RINETS
7 X3704 COLLAR ASSEM, - CAMSHAPT SSIFTER Inoludaes
CYLINDER ASSEM., = FLYWHEEL AIR BRAKE . Imoludes & . 1 COLLAR
1 CYLINDER ASSEM. 1 203685 1 EQSHING
1 ERAD - Flatem
1 NASMER - Cup-Laather
1 COP=LEATEER
1 FOLLOWER - Cup-Lsather i3Tos LEVER ASSEM. = FUEL WEDGE THRO-4UT Irzluden
1 CASTLE MUT -- 5/0-16-Hex. a 1 LEVER
1 COTTER PIN -- 1/8 x 1 1/4 Lg. 1 eoasl 1 BUTTON
1 OFIDE - Flstom Rod
3 CAPSCREW -- 1/2-13 x 1 1/4 Lg.
3 LOCEWASHER -=- 1/2 SAE Reg.
¥X3706 ;r_gl.rﬂ ASSEM. - FURL WEDJE THRO-0TT Inoludes
- LEVER
1 BC3IEZL 1 BUTTOX
MANTPOLD ASOEM, - AIR STARTING Includes
& NOTSING ASSEM. - Pllet Valwe
& TALVE - PFilot
& COVER ASSEN. = Valwe Housling
& OASKET - Cover bo Hiualn
18 CAPSCTEN -- 1/2-13 x 1 172 Lg.
1B LOCKNASHEER == 1/2 BAE Reg:
§ WIFFIS Z- 1 x 20 5/8 Lg. ¥3708 RAIL ASSEM. - FUEL Tneludes
- 1 = Fuu-.:l.
1 1205-Fl ki E&D‘! = Isclating Valve
RODEING ASSEM, - FILOT VALVE Inoludes 2 12050-E T ARAT - Isalating Valve
1 EOU3ING 3 1203D=E T ELU{I = Imalaticg Valwe
1 BUSHING 4 Cl30e-ga 7 = Imolating Valwe
& BSS-E 7 nr..uln - Fasling
g 1208-03 7 WIT = Glamd
: T i 21 RIED - Fasklsg == 174 I.I:l. x 12 0.0, x
COVER ASSEM., - PILOT VALVE HOTSING Irsludes ' 1/4 Th. == Oasleck #3335
Caver k& Pin [Wo Service Faria)
] X3TI0 OLAKD AS3EM, = BILGE FUMF FPACKING Ineludes
VALVE ASSEM. = ATH STARTINRI(AUTOMATIC) Iesludas - 1 QLAND [
1 EDUSING ASSEN. 1 =C3A0SLT 02 STUD
1 VALVE
2 RING = Pistom
1 SBFRIRG - “-1"]!.," =
1 COVER - Talwve sing Top . = PUEL Ho
1 OASEET = Cower Eo 'Hﬂuuig:} ‘HBT " “‘{“{?—f"‘;‘f Fusl e
4 CAPICREN - 1#-15 = 1172 Lg. 1 1208-F1 4 BODY - Jeelating Valvs
4 LOCEKmASHER -- 2 1208C-E 4 HOEAT - Isolating Velre
3 1I050-E 4 FLUD = Isclating Valve
4 1206-031 4 aumna I-hn»:l;:m; Valve
EQUSING ASSEM.-ATH STARTING WALVE{AUTGMATIC) D T
Insludes T 1% FACEIND RINDG == 1/4 I.D. x 172 0.D. x 1/4 Th.
1 HOU LG Oarlock #3233
1 SLEEVE e
CYLINOER ASSEW. - AIR STARTING Inelades X3T13 CYLINDER ASSBM, - ATIR STARTING Inciudes
1 CYLINDER 1 w-gEiz 1 CYLIEDER
1 BASE = Cylinder {End Cower] F=T080 1 BASE - ¢:11.hd-= {M Covar)
1 QASKET - Euuﬁb-u Cylindar 203717 i E,E?m 1.-"3 1:‘ Ly 2 1/4 g
3 CAFSQREN —- 1/2=13 ® 2 174 Lg. = x
3 — aE n'l";, 3 LOCENASEER -= 1/2 SAE feg.
1 FRINO = Pistan Hed Cup=Sesl 4 Btaa0 1 RI¥G - Pletcn Bod Cup-Saal
1 CUP-SEAL - Platon & 2Cl72-F 1 CUP=SEAL - Fistom Rod
1 EEAD - Cyl. - (End Cower) 8 P-7043 1 HEAD = Cyl. [End Cower)
1 OABKEY = End.ﬂm Cl. ; T BC3E09 i m Fﬂ%& “rl e
3 QAFSCREN =- 1 13 x 1 3/4 . = =13 x
3 LOCEWASHER -- 1/2 S4E Teg. is 3 LOCKMASHER == 1/ BAE Eag.
1- ROD = Flaten 8 P=T042 1 ROD - Pimton
1 FIATOR 2 BCIAgD 1 FISTOK
2 CUP-B8EAL = Platcn 1o 2c177-F £ CUP-SEAL - Platon
1 POLLOWER - flpper Cup-Seal 4 11 BC3EFE 1 PLLOWER = ?fg: r Cup=Seal
1 WASHER - Cup-8sal Spacer 12 202700 1 WASHER - G il Epassr
2 WASHER - Flates Busper 13 4P 2 WASHER - Piston Busmper
1 TWASHER - Buspar 'I'uﬁ:r Mapter 14 402 1 WASHER - Buspsr Weahar Ldapior
1 KUT == 1/8-13-Hex. 18 1 BUT == 1/Z=l3=EeN.
1 TAFER PIN -= #0 x 1 Lg. 14 1 TAMER PIN =- #0 2 1 Lg.
1 FLIMGER = Pilsten Lock 1T RCTATE - 1 FPLIWOER - Platon Logk
1 BPRIND = Plates J;.u‘l: Flunger FL 1 SFRIKG - Platon Losk Flanger
1 PIPE FLDO —- a:g:a 1 FPIFE FLUO == 3/8 Sbd,
2 PIFE FLUD -- 1,0 Std, 2 PIFE PLUO -- 1/8 Bed,
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ATLAS IMPERIAL
DIESEL ENGINE CO.

HUMBER=PART HUMBER - HAME -0OR COMPLETE DESCRIPTION AND SIZE.
MEH OMERMS(MRESTNINS G DEEI“IFI:JH'F EIEIIIEH. FARTS BY REFEREHCE NUMBERS

*INDICATES PARTS MOT SOLD INDIVIDUALLY

e L DESCRIPTION
Xa714 OFAR ASSEM. = INTERMEDIATE Iraludas
& 1. GEAR .
1 BE4E-AXD 1 BEUEEING
X378  mmmim mn. - THRUST Insludes
® 1 EELE -
- 1 GAP - E‘
M 2 PIFE - 1‘111 [i l; !.h:phtt!l
1 eI 2 OASKET (Cap to
& CAFSCEEN == aﬂ-ﬁ x 3 354 Lg.
& LOCEWASHER -= !-,n"l SAE R'hf
2 C-8809L3 2 PIN - Dowel (
2 FIFE P - 1 :u..
3 F=Tl01 1 COVER = Top
& F=T100 1 OASKET - Cover to Bearing Cap
& CAPSCREN -- 1.-“21-'!.:11?211
4 LOCKEASHER -- 1/2 SAE :Hu;.
B P-TIOR 1 COVER - Thruat Brg- Battes
8 2ATAE 1 GASKET - Cover to lrl.r
10 CAFSREW == 1/2-13 "}z Lg-
10 LOCEWMASHER -- 1 -'-‘J-E Rag.
1 PIFE FLUG =- Skd.
7 pess 1 FIFE - Water (Lower Heg. to Cap)
8 C-2aAg 1 GAEKET - Water Plpe to Bearicg
2 CAPSCREW == 1/2-13 x 2 1,4 Lg.
3 LOCKWASHER -= 12 SAE Reg.
g SCFTRELE 8 ST0D - Pagking O0lapd
10 SC3718. 4 RING = Packing Glard Seal (Balves)
1 - . 4 PACEING == 3/8 85q. x 15 Lg.-0rean Twead Co.
. *FALCO" Flated Faeking
1% X3 2 GLAND ASSEM. - Facking
. 8 WIT -- 3/B-16-Hex. :
E EALF BUT == :u:a-m Hex.,
xaTI9 GLAND ASSEM, - THADST BRO. BACKING Irzludes
Packing Oland (Halves) (¥o Jervice Paria)
X3720  BAND ASSEM. - FROPELLER ERAKE Insludes
- 1 BAND
- 2 RIVETS -- 1/% Dls. x 14 Lg. - Red. Bd.
- 1 FLATE = Rainforoing
- g2 EIVEIS == 1/4 Dis. x 3/4 Lg. - Bnd. Hd.
1 SCaT4D 1 LINING = Brake Bard
2 21 RIVETS -- 3/16 x 5/18 Lg. - Tubular
X3721 PLINPOER ASSEM. - PFROPELLER BRAKE Insliuden
= 1 FLINOER
1 S-p238 1 ROLLER
2 5-2350 1 FIK = Raller
3 E-23E0 L ETUD - Braks Barnd
X3T722 EGD ASSEM. - PROFELLER ERAKE CONTROL Includes
Comtral Bod & Cam (8o Servics Farts)
: X3723 !';.“ Ag-mmr.:f Tnoludes
1 B-3518 B PIN - Crapk. Besar. Shell Dowal
2 =0T B COENECTOR - 011 Tubs
3 c-211208 344 15 = Brg. Cap
4 TET-BEX 25 ETUD = Beas, Conterfirames & Crlinder
& TEg=RBEL 1 ETUDL - Bmas & Cantarframe [(Ped. Pnd = Lasga)
& 2012038 e 2 &TUD - Bases & Centesfrase (Aft Bed - S=ali)
T Tid=R 7 CAP = Bearirg
8 23482 1 CAF - Baaring (Lt End)
7 8>3 16 WUT - Daaring Ca
16 COTTER FIN == 18 = 1 1/8 Lg.
2 PIFE FLOQ == 1 Std, - Q'ti'alk, Bd.
2 FIFE FLUG -- 1/3 Sea.
X3T725  crumsmpr asspeeny Inzludes
= 1 CHANKSHAPT
1 PC34E3 1 QEAR
2 251 2 FIN - Eogentrie & Sprooket Drive
3 -2 1 FIN - Bresptrie Dowal
4  H3TEL 1 RIEF - 011 Theower [Ped. End)
Xa72& EAIL ASSEM. - FUEL Ieelides
= 1 TUHEE = Pual -
1 1805-E1 5 BODY - Isolating Velve
# 180Sc-E & —!I.l.'l.' = Isolating Valve
3 1205D-F 5 = Isslating Valve
4 13083 -] H'I'El! = Inclating Valve
5 [E-E & OLAND = Packi
8 -] & KUT = Facking
7 15P1mmum--u+1.n.:mnnx1ﬂ ™,
ETA0G
Y¥ATZT Pmu-A0D ASSEM. - SPRAY VALVE Ircludes

Take, Upper & Léwer Flug (Ko Sarvice Parts)

e e | o DESCRIPTION |
%3735  wALVE ASSEM, - POEL CUT-OUT CONTROL Imsludes
- BODY - Valve
E FPIFE PLDO == 1/8 Std.
- 1 PMBOER - ‘-"tl-'l'i
1 s 1 SPFRINY - Flunge
2 | bEBie 1 FLUKOER = \I'l.lu Bn-d.j Erd [Spring: Eod )
3 ROaE41 1 PO - Valve Body Eodd .
4 ECalad £ OASKET - Flug to Body

¥3T3D 350D 453D, -ENOINE CONTRCL LEVER RETAININ -

Includos
. 1 ATID
1 2CHAML 58 1 FIN
A3743 LATCH ASSEM. = WEDGE HOLD=OUT Includes
- 1 LATE
1 SoaesD 1 FLUKGER
2  acleag 1 Fm
3 C-8118 1 GASKET - Flug to Latsh
1 FIFE FLUG == 1/B Std. .
X3833 IMPELLER & SHAFT ASSEM.-1 1/2" GENTRIFUOAL Pm;r
Imndaden
- 1 IMFELLER
1 2C4154 1 SHAPT
1 c-02 1 FIN = I=peller to Shaft Lok
Xag34 FOMP ASSEM. = 1 1/4" CENTRIFUGAL Inzluden
1  OANTO=EL 1 BODY ASSEML
£ 3-E 1 COVER = .’:un‘t-!l.nn
i Iic-E 1 OASEET - Cove
12 MACHINE a.r.:nm--l.-"d-am » 3/8 Lg.=Rnd. Bi.
4 a3 1 IMPELLER & SHAPT ASSEM.
£ 1 PACKIND == 3B 8q. x 12 Lg. - ['.“I.ir..]
& 3I73-E 1 QLAND - Packicg
4 FUT -- 7/18-1ld4-Hex.
] 1 CUP ASSEM. - Greare
B 381-FB4 1 BEAEING = Steady i
2 CAPACRIN -- 3/8-18 x 34 Ig.
2 CAPSCREN -- 3/0-18 x 1 Lg.
1 CAPSCREN -- 1/8-13 x 2 Lg.
TEA-PE4L 1 BEOUSING - Ball Bearins
16 C-BodE-F 1 BALL BEAETNG
11 C=-9070-F 1 ADAFIOR = Eall Baaring
12 Z08A-FB41 1 BETAINER - Eall Bearizg
13 1 OHEASE 0P == 1/0 - Lunkeshelser = "fuard #O0O°
14 T83-B 1 FLAMIE = Suctlen Fips
1E  S-2334 1 GASKET - n-ﬁt
2 CAPICEEN -- 172-13 z 1 Ls.
18 T853-B 1 FLANIE = Pump Discharge
17T S=2334 1 GCASXET = Fla
2 CAPSCREN —- 172-13 = 1 Ig.
Xag3ia SEAL- ASSFM, - CRAMESHAFT OIL Includes
® 2 oIL
: 2 CAPSCAEN == 3/D-16 = 1 12 Ls.
2 KUT == A/B=lf-Hax.
2 LOCEWASHER -- 3/8 3AE Reg.
1 24187 2 GASKET
X38359 BASE ASSERLY Inclicdes
L]
PIPB PLUG == 1 1/2 B
1 E-2918 & FIN = Cramk. Brg. ar.-n [awal
2 G-211308 34 1 STUD - Crenk. Beg. Ca
3 TAT-EIS 1% ETOD - Base, G!n'Hrfh-H & Cylinder
4 T¥N-EB3 1 ETUD = Bass & Cantarfrume
E  TAL-ER3 2 ETHUD - Base & Centarframs [End]
8 X4l 1 MANIPOLD ASSEN. = Luhe M1
@ FIFE PLOO -- 3,0 8td,
1 PIPE PLDD == 22 Btd. = C'0"s'k. Hd.
T TS 4 CLANP - Manifold to Base
8 (-2408L 1,2 0O CAPACREW - Manifold Clamp %o Base
P PopEgR % TUBE = Manifeld ko -C:nrt. Erg' o1l
10 c-3882 & WASHER - Crapk. Brg.
11 p-B104 1 CAF = Cranksbaft .:H.n; tmu
el 4 g e B
1% &-2712 = Cra AT. P
12 COTTER FIN -- 1B x 1 Lg.
13842 CRANK ASSEM. = FUEL FUMF Inclod e
- CRANE - Pasl Pz=p
1  Socald 1 SHAFT - Tachoseter Deivae
1 SETICAEW == 1/4-20 x 3,8 Lg.=Ha. Cup FPE.
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ASSEMLLIST MO
AL /26

7% x /04K

ENGINE SIZE

opTLAS IMPERIAL - SUB-ASSEMBLY LIST
WHEHN ORDERING PARTS ALWAYS GIVE EHEHE HUMBER =PART NUMBER = MAME -0R COMPLETE DESCRIPTION AMD SIZE.

0 NOT ORDER PARTS BY REFERENCE MUMBERS
[ SOLD IHDIVIDUALLY

-H DICATES PARTS WOT

EEfj "MRT !Hﬁul DESCRIPTION

XIB8T3

C=-THl1G=-A
C=TBLE=H
C=TH1&=C

C-gageLa
F=d 286
ceh2e?

e Gl D b et

X3iaoe

X393

8=2018
C-21121% 34

T&7=HE3

T29=HEX

T31-BE}
X20ED

AN AR W

X3950

®3951

B

1 G-EE20LO 1%
2 AA=-RBE

3 c=8510L3

4 8=1583

THEUST BEARING ASSEMRLY Insl
BEAREHS =

CAP
FIFE PLUQ -- 1 1/4 Std.

FIPE PLIFS --'1 1/4 Std, = @igigog, b
RERCING BUSHIND =- 1 1/4 x 1/4 Sea,
SEIM = (1/18]

SHIN - (1/32)

SHIM - [1/84)

CAPICREN -= 3/4-10-KC x £ Lg.

FIE = Cap to Baaring Dowal

FIFE = “F to Bssring Water By-Fass
GASKEET - Wager =Pasa Plps

CAFECRER -- 1/2-13-%C x 2 Lg.

e B B ke e b B et e

KANIFOLD ASSEM. - AIR THLET Inolud
Manifold & Flanges [Ne Service Parts) s

BASE ASSENELY
1 BAZE SR

4 FIPE FLUG =- ] 1/ 3td.

4 PIN - Cramk. Erg. Shell Dewel

1¢‘ STUD = Crank. Brg- Cap

STUL = fase, Conterirame & Cylinder
ETUD - Bane & Centerfrass 3
STUD = Bause & Centecirame (End)
MANIPOLD ASHTM: - Lube 0ll1

FIFE FLUG -- 3/8 Std

PIFE PLUG == 1/ Std, - -:'-':hk, Bl
CLANP = Manifald te Bas

CAFICEEW - Manifiold :I-Il;\ to Base
TUBE - Magifold to Crank. Erg. 611
WASHER - Crank. BErg. 011 Tubs

CAF = Cranahaft Bseting [End)

CAF = Crenkabaft Basring

10 BT - Crankehaft Basring Cap

10 COTTER PIN -- 1B x 1 1/2 Lg.

A 1o . OB A B

ADAFTOH AEB3EM. - LUBE FREZZ, POMP
e Includan
2 ETSRIDNG

ADRPTOR Ad5EM. - LUBE FRESS. FUMF
1 AABER. Imolud ey
2 BEEHING

FUSH=ROD ASSEM. = EFRAY WALNE Imeludas
Fuah=fcd Tubs, Socket & Button (Wo Ssrvise Fasta)

CENTERFRAFE ASSERELY Includos
CETIERANE

PIFE PLUG == 1/2 Btd. = C't'allk, BA,

ST - Conterfra=s te Cylinder

S0 = Pusl Pusp Housing

STUD = Alr Compressor Cylindsr

FIN - Centerframs Door Dowel

=k e e

=35 ae Ll B

ol G Dl R

F| FART

e DESCR{PTION

A

XSO8T vaLvE & GAGE ASSEM. -FIMF SUCTION & CISCHARGE

S=ETT
S=0T0
S-GH1
Sef

S=0480
Ell=E

xegdd
S=2210
1245=E

11l8-E1

1124=F
1125-E

X5353

e e e et e

Includas

CAGE
VALVE - Sustlen
FASIER - Bustis. Yadve spring

= we VElva o Eetainar
CUTTER FIN -- 1!1-5::..-‘?:‘.
GAP = Sustion Valve
VALVE - Ddsshargn

BANTLE ASIEM, - DIVERNOR SFEED CONTROL Ineludes

HAKDLE (Upper Seck.)
HANDLE (Lawer 3sat.)
SCREN - Hamdls

FANL

TAFER FIN (Pawl Retalm.)=-#1 x 1 Lg.
SFRING - Pawl

FLUG = Spring Reteiner

1
1
% HALF ¥3T -- 1_:"1—'213--1!;;.
1
1
1

BODY ASEEM. = H.F. FUEL FMP Inoludes

Pasp Bedy & Flumger (Bs Sarvice Parts)
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Model 50

MADISON-KIPP LUBRICATOR

MADISON-KIPP  CORPORATION

Madison, Wiscondin, U. S. A.




The M‘]DEL 5'] pumping unit illustrated in Figure 1 embodies a

mechanical molion so ingenious as lo deserve your special attention. The driving
cccentric imparts to both forcing and metering plungers a reciprocaling movement
for pumping and an oscillating movement for valving. The angle of the eccentric
ring groove is 27°. When the eccentric makes a complete revolution, the plungers
make a total swing of 54°. The reciprocating movement or lift is 212", 0il intake
and outlet ports register with grooves in the plungers as they travel their cyele.

A Sight Feed Tube which
shows the amount of oil in
drops according to the oil
delivery adjustment serting.

E Sight Feed Qil Cup.

€ Tube Clamps tying the
pubes A" and “B"” tagether.

D Eccentric to impart the
reciprocating and oscillat-
ing movement to the plung-
ers fSee first paragoapl
above}.

E Adjusting Button to reg-
ulate the amount of oil o
be delivered per feed im-
pulse.

F Adjusting Spindle.

G 0il Outler from pump-
ing unit.

H Gear for oscillating and
lifting metering plunger in
unison with foreing plunger.

J Plupger which forces the
measared quantides of oil
to the feed outlet.

K Metering Plunger which
delivers oil to the sight feed
cup.

L Body of pumping umit.

M By-Pass Opening—oil
not aelivered to the sight
feed cup is by-passed

to the rescrvoir,

N Fine Steainer located at
oil inler of pumping unoit.
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_zw._._w_._n._._czm FOR ATTACHING, OPERATING AND CARE OF MADISON-KIPP LUBRICATORS.

Madison-Kipp Model 50 Lubricators arc built on one standard design, of any
required size and number of feed outlets, and are applied universally to all types
of steam, oil, and gas engines, steam pumps, air compresgors, steam hammers,
mwn_“_.,n_m...m.dummu and cranes, marine engines, steering engines, drilling engines,
agricultural tractors, grain separators, machine tools, and special types of
machinery,

The Sight Feed Lype is built with a visible feed and an individual fine adjust-
ment for each pumping unit. The Blind Feed type is designed for service where
fine adjustment and visible feed are not necessary. It can be adjusted, however,
by means of employing different lengths on the ralchet arm.

Madison-Kipp Lubricators are built on the Kipp Valveless principle, which
permits the pumping and forcing of oil without the use of ball and spring valves.

ATTACHING

The lubricator should be bolted down, using lock washers to prevent bolts
from working loose. Try to avoid offset bends in the driving rod.

The driving arm should be clamped on the lubricator shafl 2o as to place the
driving pawl located inside the lubricator in the center of the space available
for the stroke. If possible, turn machine over by hand to check stroke and
clearance,

The standard lubricator is provided with a 44-tooth ratchet wheel and would
require 44 strokes to complete one revolution of the lubricator if connected to
engage with one tooth of the ratchet per stroke. The recommended speed
varies from four to twenty revelutions per minute, depending on the type and
size of machine to be lnbricated. i

. Dil Leads

Lubricators can be furnished with connections for either X' Q.D. cop-
pear or brass tubing, orfor 3" or ¥ iron pipe. Where many turns and bendsare
necessary, the copper or brass tubing is preferable. The tubing or pipe should be
clean, endsfree from burrs and eut to a length which will allow the conneotions be-
tween Lhe lubricator and point to be lubricated to be as direct as possible. Care
should be tdken when bending tubing to avoid flattening, which would restriet
the flow of cil. All joints should be tight, and tubing or pipe should be anchored
securely to machine to avoid vibration. Where possible, arrange tubing to
prevent exposure to the extreme cold. In making the joint, let the tubing
extend through the ferrule into the connection at least 4",

OPERATION AND ADJUSTMENT

Fill the lubricator with eleen oil and turn hand crank until each of the oil
lends are filled with oil. At this time make an inspection of all the connections
to see that no leaks eccur.

Adjustment or regulation of the quantity of oil to be delivered for each revo-
lution of the unil is accomplished by turning the adjusting button, located on
the cover (Part C-880-A). Turning Lo the right (clockwise) decreases, and to the
left (counter-clockwise) increases the amount of oil being forced to the point
to be lubricated. Observation can be made through the transparent hood to
see the amount delivered by each feed. A very close adjustment may be had.
Turning the lubricator by means of Lhe hand crank when making adjustment is
recommended. When lubricator is first applied, it is recommended as a safe
practice to leave lubricator set for maximum delivery of oil, cutting it down

gradually with care if an oversupply iz noted at the points to be lubricated. .

CARE OF LUBRICATOR

The Madisen-Kipp pumping unil is made of very accurately machined
parts which lunction codrdinolely, contlains no iroublesome cheek walves and
springs and for lhis reason requires no allention after final feed adjysiments
have been mode, other than the eare necessary to keep dirt out of {he lubricator.

Ficld operators, while perhaps nol inlentionally careless, often make no pro-
vision for keeping oil containers, funnels, ele., free from dust and dirt. As for-
eign matler so collected is likely to lind its way into the lubricator tank, it is
recommended as standard practice Lo drain’ the oil out of the lubricator and
clean out the reservoir with kerosene every thirly to ninety days, depending on
usage. The following are our suggestions for attention at regular intervals:

Use only clean oil.

Keep the lubricator full of oil.

See that all connections are tight.

See Lthat the oil pipes are supporled where excessive vibration is developed.

aee that the lubricator is securely bolted down.

Inspect lubricator to see that filler cup strainer has not been removed. This
part should be taken out for cleaning purposes only.

Keep the sight feed hood clean.

Cleaning

1. To clean out reservoir or repair lubricator, it is necessary to remove lubri-
cator from the engine by unscrewing the oil tube connections, loosening the
driving srm and unscrewing the bolts at the bolting brackets.

2. Remove cover by first unscrewing all cover screws and then lifting the
cover-ofl wilh the aid of a serew driver used as o pry.

3. Remove drain plug and drain ol from lubricator reservoir.

The lubricalor can then be thoroughly washed out with kerosene. Do not
operate Lhe lebricator any more than necessary while washing and see that all
kerosene is removed before filling with fresh oil.

T )



DISASSEMBLING AND ASSEMBLING
If it is desired to disassemble the lubricator for any reason, proceed as
lollows after removing cover:
1. Drive oul the split end taper pin which is driven through the shaft next to
the ratchet wheal.
2. You can now remove the shaft as far as desired by pulling the hand cranlk.
5. Loosen bearings at each end of the reservoir by unscrewing the check nut
on the inside of the reservoir. L
4. To remove the pumping unit, remove the connector to which the oil pipe
was attached and the cap screw below this connector, both of which are located
on the oulside of the reservoir. Wilh these serews removed and the shaft pulled
out beyord the unit to be removed, the pumping unit ean be lifted out.
If the plunger is removed from pumping unit, be sure it is replaced in the
same barrel from which it was taken, as these parts are ground to an individual
‘selective fit and are not interchangeable.
To assemble, reverse the above operation, and put together, being sure that
all serews are tight and check nuts in place. iz
The eccentric clutch jaws are so designed that they can be assembled only
the correct way.
Assemble eccentric and strap so that the part marked “R” is to the right
when facing the flat surface of the unit which is applied to theside of the reservoir.
When putling on the cover, it is necessary to see that the flats of the adjust-
ing spindle are all in the same position as the flat depressions'in the adjusting
buttons. The cover can then be pressed on very readily. Do not drive or force
cover in place.

Before reattaching lubricator to machine, it would be well to fill the lubri-
cator and check the quantity of oil being delivered, for during the cleaning
end repairing operation it is possible that the adjustment was changed, Do
this by noting the quantity of il delivered through the sight feed tubes at one
torn of the hand crank. el g e

SHAFT BEARINGS :

The shaft bearings are each provided with an adjustable stufling box gland
and check nut. Should a leakage develop at these points, unscrew the
gland, put in & length of string packing, and replace gland, being careful to have
check nut drawn up tight.

The pumping unit itself requires no packing.

REPLACING GAUGE GLASS

To replace tubular gauge glass, after removing cover as instructed abowve,
unscrew gauge glass plug screw, remove old gauge glass, and replace with new
glass and new washers,

The bull’s-eye design of gauge glass can be readily replaced from the outside
without removing cover. i
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T2REPECIFY
Me.OF TEETH

Front side ratchet drive assembly. Right hand assembly is shown, left hand
would be on same side at opposite end of reservoir.

Sight Feod Lubrleator Cover. Symbol G—B793, Having Glass Hood (Fig- 9.)
L. H. as.illustrated
(Fig. 7.)

L2 ]

TED
Dirive End of Plaln Drive Assembly.
R. H. Assembly as Shown.

Intermediate bearing assembly
for single compartment lubricators

{Flg. 5.) L o
™ 1233 = (O1d Scyle).
ﬂ - (Fig. 17.)
..ﬂ. 130 Rl
3 ...... 1 LT
e ~ Fa6A | el
ot L Intermiediate bearing assembly for oo
sar— el = A LT, single compartment lubricators (New €-742-D
emak Y= Style).
LAAEE ! [ Fig. 16.
oL BIEE Rl A £ U_
TEFE=L
= TLT AFLEIFY
M TEETH
End ratchet drive assembly. Right hand assembly is shown, left hand would
be on opposlte end of reservoir. m Welghted Retalner Pawl
(Fig. 10.) Assembly.
| g (Fig. 18.)
) : ", .

et



0il Level Gauges

Retalner Pawl Assembly
for Double Pawl
(Fig. 20.)

Hustration shows four different designs used on Model
50 Lubricator. When ordering specify symbel numbers

of parts required.
(Flg. 19.)

Side Batchet and Rotary Drive Bear-
ing Olling Tubes

Tubes 770 A & B are for right hand
drlve lubricators, Tubes 1270 A &B
are for left hand drive lubricators—
see parts description for tube nec-
essary for different types of drives.

(Fig. 26.)

Tllustrati
nections.
Required

C=67] =7 roseas

ac 2
Standard CQuill Z:uw_n
(Flg. 36.) (Fig. 37.)

ETE
Rod not furnished
Driving Device—Second Group—(Fig. 21.}

=

ng Five Different Deslgns of Lubricator Outlet Con-
When Ordering Specify Symbol Mumber of Part

{Flg. 38.)

=T

Eccentrlic Shaft Bearing Assembly.
Left hand as Nlustrated

(Flg. 45.)

Tdd
LY

Hand Crank Shield
(Flg. 47.)

824 -3}

gan fto §
Pipesize Bushing
(Fig. 39.}

_HW 218
Compreasion Nut
(Fig. 40.)

Uy 49
Single Cone

Ferrule

(Fig. 41.)

qy #as

Double Cone
Ferrule
. (Fig. 41.)

® O

@ b

720
Unit Gasket
(Fig. 46.)



Directions ror Ordering Repair Parts

All parts of the Model 50 Lubricator are clearly illustrated and numbered
on the preceding pages.

Locate the part wanted in the illustrations to obtain the part number.
Names and prices are given on the pages following illustrations.

BE SURE TO GIVE PART NUMBER, NAME AND OTHER INFOR.
MATION ASKED FOR UNDER THE NUMBER OF THE PART WANTED

Parls are furnished only as listed. Pumping unit and plungers are never sold
separately.

Prices are subject to change withoul nolice.

Sales, use, or other lazes imposed on {hese products shall be borne by purchaser.

SYMRBOL MName PricE
O 16, . s e Undon BIOL. o a e P e e e e e e g ol
SY-4B.........: Glass Clamp Screw for SV-47. ... vvveienran. 20
SV- A6A........Glass Clamp Screw for SV-47-A............. e
SV- 47.........Gauge Glass Dizc 14" Diameter................ .20
SV- 47-A.......Goauge Glass Disc 1§ Diameter..........c000e o a ]
SV-116. ........Composition Gasket for SV-AT-A................. .10
SV-117.........Copper Gasket for SVA7-A..............oociiven 1D
CV-117.........Copper Gasket for SV-47........coonvnniinnn.. .10
CV-1214. . .....Composition Gasket for SV-47.................~ 05
CV-234.........Terminal Check valve plug. .......ooouvrvn.e. S |

370 . ... Drive Arm complete with 852 screw. Specily dis-
tance indicated on eut and number of holes. ..... 1.20

C-561.........Drive Arm complete with 852 screw. Specily dis-
tance as indicated on cut and number of holes. ... 1.00
C-561-D.......Drive Arm weight, complete with set serew........ .75

C-575-A....... Blind Feed Pumping Unit complete as illustrated,
Plunger and barrel never furnished separatelv.. .. 6.00
BEO-B.......Unit Test Tube. ... ceciarananiaiiainnerean .25
B81.........Unit Test Tube Spout. . .. ...oooocieennnnnaan, .15
BE2-A ... ....Unit Test Tube Spout Serew.........ovvinnoo--t A0

C-B-67U. . .......Adjustable Urive Arm with 852 screw for 14" Dia.
shaft. Speeify Dimension “A"...... e L)

C-670-B. . ..... Adjustable Drive Arm with 852 screw for 3" Shalt.
Specify Dimension “A”. . cooiaiiiiiiniens 2.26
671.........Adjustable Drive Arm Balt. ... ....oon i iies L20
C-671. . .......Adjustable Drive Arm Bolt with nut and washer. .. .30
6728, ... .Sliding Heatl. ....cuuvrrrmerarresssrssennasreean 1,10
675-A,...... Adjustable Drive Arm Swivel........cooovieenn. 50
675:B.......Adjustable Drive Arm Swivel...... 50
877.........3" x 3" Hex Head Cap Serew for 672-B......... .10

6.}

| ®

Price
1.50

SvmBoL MAME

C-678.........Connecting Rod Clamp complete with set screw....
700. ........5ight and Blind Feed Lubricator Tanks (Mot illus-
trated) :
See footnole before ordering:
1 and 2 feed sizes $3.00
3 and 4 feed sizes 9.00
5and 6 feed sizes 10.00
Tand & feed sizes 12.00
0 aned 10 feed sizes 14.00
| 11 and 12 feed sizes 16.00
Prices of larger sizes on application.

(:=701.........Pumping Unit for Sight Feed. Complete as illustrated 7.50
C-A-701-R. ... ...Pumping Unit same as C-701 except has 770 Dirive
bearing oiling tube. For right hand drive lubri-

] T AR (1 ot e o P o A e e BT
C-A-701-L. .. ....Pumping Unit same as C-701 excepl has 1270 Drive

bearing oiling tube. For left hand drive lubricators  7.75

C-712-A . .. ... Eccentric for pumping unit (Consisting of 2 pieces). .75

C-718-B . ......Eccentric Strap Yoke Assembly less C-712 nﬂnuia.w 1.00

720. ........Gasket. Specily Dimension “A"................. .10
7934 . .....Eccentric Yolke Knuckle Pin............ A )
724 . ........Hand Crank Pin Shield. . . ....cocviviiionennnes 020
795.........Hand Crank Pinforuse with 724................. .0®
O ey &' Lock washer for 724.......cocvvevienencana. 09
727.........Ratchet wheel. Speeify number of teeth.......... 1.50
728-R. or L..Drive Collar. Specify whether lubricator has right
or left hand drive. Right hand is illustrated..... .50
C-734-R. or L..Paul Carrier Arm complete with 756-A and 738-A
stud. Right hand is illustrated... ... e e e
736, :.......Pawl Plunger Spring. ... cccecvnreissrasnacenaans =10
TAT, .. Pawl PlODEET. ..o icasniannaninnassnsnnnannsans .10
738-A. ......5tud. Furnished only with C-734 R. or L. and C-804

BE.or L. Pawl carricr aTmMS.......ccousmunsnsnsssassns
738-B.......5tud. Furnished only with C-806 R. or L. Pawl
C ATTIRE ATII . -« on s alaaie a an olemialnlas a als e ammtm el aCara e

780, . .......Pawl Stud Washer......coovvurenmrrrecnanaa-ans 00

CaTa A Betainer pawl assembly complete with stud and single
Vb b S A P e S S L O e i 1.00

C-742-B . . .....Retainer Pawl Assembly complete with stud and two
pawls for 44 and 88 tooth ratchet wheel......... 1.00

C-742-C. . .....Retainer Pawl Assembly complete with stud and two
pawls for 66 tooth ratehet wheel................ 1.00
C-742-D .. .....Retainer Pawl Assembly with weighted pawl....... 1.50
743 .. .......Spring for single pawl retainer. .. ....o0eeeennan. W10

|0 e e

TR e




SyunoL MAME Price
743-B.......Spring for double pawl retainer........oocvinunnns .20
747.........Tobular Gauge Glass. . ...cccvvvneiiiinninnnes .30
752 .. ...Gasket upper and lower for 747 gauge glass........ .08
g Plug screw for 747 gauge glass. . ......coccnvuannes 05
756-A . . .....Drive Shaft, Furnished only with C-7M4 R.orL..........

B-756. .. ......Drive Shaft withi milled end furnished only with

C-734 R.or L. (Specify milled end shaft if re-
967 .. .Drive Shafl Bearing. . . ...cuocvevarasnsnsnasssss 189

758.........Bearing logk mut. . ... iiiiin e s

750 ... ... Bearing GIand. o .. i e a0
7680..... ....Bearing and Gland Lock Nut............000eeen 20
781, . ......Washer for 762 and G981, .. ..cccivissnnnnenen: 09
C-762.........5tud for 763 with nut, washers and cotter key..... .30
763.........5trap and connection complete. Specify Dimension =

764 . ........Eccentric Shaft. Specify length and if for hand crank
T e T e r L et L

D-764. .. ......Eccentric Shaft for plain drive lubricator. Specify

length and if for hand crank shield. Illustrated
Iy Iy s armn A e e e e P s e
765.........Hand __u.a_u_rmﬁ.m:%::.:...:........:....... 70

766. ........Spacing Washer 37 0.D. x #” L.D. = &" to }4"
thick (Mot illustrated)........oooinvvnninnann. 05
767.........Eccentric Shaft Bearing Gland............ o
T68.........Eccentric Shaft bearing gland lock nut. ........... A0

769-R. or L..Hand Crank. Specify length of crank and whether for
right or left hand drive lubricators..............% A0

770-A... ... ..Drive Bearing Oiling Tube for side ratchet and side
rotary drive lubricators. For right hand drive only .25

770-B .. .....Drive bearing oiling tube for end rotary drive lubri-
cators. For right hand driveonly.............. .23

771-R. or L..Spacing Collar. Specify whether lubricator has right
: orleft hand drive.......ccovvreiiirinniiesannes 30

771-A. . .....Spacing collar for drive side of partition. Specily
whether for right or left hand drive lubricators... .30

771-B.......5pacing collar for crank side of partition. Specify
whether for right or left hand drive lubricators... .30
772. . .......Stufling box packing. .......cvvirirninieainesen. OB
DT ot o e Copper gasket for 777. ..., iiiiiininnnaes S5
777....v....Plug for plunger hole. . ................... e s )
TI8 . vvnnnn Mo, B2 32 Brass FIUg. .ovvvvvneivnnnnncniaaans .05
779, . e M x 32 Brass Plug. ..o oo o N5
78A-B.......Sight Feed Tube..... e e R )
=87-B.......0il Receiving tube complete with cup.........c... .40

|1..._ .1....

SYMEBOL

5§

Nauge

C-7T89-A . . .....Adjusting Spindle with 792, 792-A and 883........ 20

C-790. . .......Tube Clamp for single unit, complete with boll and
_—.-._.“_.H.. ............ FoEm mommomm o E R AR s mmn R B EE ....__..ﬂ

C-790-A . . .....Tube clamp for binding together more than one unit.
Specifly how many. Complete with nuts and bolts .40
791.........Plug for adjusting sleeve............ccienenenn. .10
e et Adjusting spindle collar (Lower)............ccooee <00
T92-A . . ... ..Adjusting spindle collar (Upper)............ L

C-A-T93-R. or H..*Emﬁ Feed lubricator covers complete as illustrated.

C-B-793-R. or L.

Specify whether for right or left hand drive lubri-
cator, length of lubricator tank, if for single or
double compartment specify the number of feeds
in each compartment. If single compartment of
over six feeds specify number of intermediate bear-
ings or number of sight feed hoods and also num-
ber of serew holes in cover. o e

NOTE: The covers as illustrated show both old
(C-A-793) and new (C-B-793) Covers. These covers
are not interchangeable and therefore be sure to
specify correct number of cover wanted as well as
all information requested.

1 and 2 feed sizes 3.50
3 and 4 feed,sizes 4.00
Sand ¢ feed sizes 5.00
7 and 8 feed sizes 6.50
9 and 10 feed sizes B8.00
11 and 12 feed sizes 10,00

Prices of larger sizes on application

789, ........0il Strainer for pumping unit........... ... ... 0.
801.........Nipple complete with quill. Specify dimension "A”.
803-A.......Blind Bearing. .. . v coveseronnmnenccascosnnsenn
C-804-R. or L. Pawl carrier arm for front side ratchet drive complete
with parts 738-A, 805-A, 805-B, 820-D and B48

shaft. Specify whether right or left hand drive.

See llustration Fige 9. - oo i iinnnrnrersraaauns

.20
1.00
.70

2.50

805-B . ......Furnished only with C-804 R. or L. and C-A-804
R el

C-806-R. or L.. Pawl carrier arm for end belt drive complete with

738-B Stud. Specify if for right or left'hand drive 1.10

C-807—14". .. Straight tube connector WITHOUT CHECK com-

plete with 814, 818 and 819 for }{" 0.D. Tube.. .30
C-A-8073%.......5iraight tube connector WITH CHECK complete
with 814, 818 and 819 for " 0. D. Tube....... .70

T e T il

=il



S¥MBOL

C

MAME Price

C-809-1. .....Angular barrel clamp connector WITHOUT CHECK.
Complete with 814, 818 and 819 for X" O.D.

i T i i A O S A D A A oy i
C-A-809-1......Angular barrel clamp connector WITH CHECK.
Complete with 814, 818 and 819 for }" 0.D.
814.........Connector check nut.............. e R R G .10
817.........Nipple for 900 check valve...................... .10
818.........Cinch nut for single cone ferrule. Specily oulside :
digmeter of Bubing. . ... covvii it ii i e .05
ACRIR Double cone cinchnut. ............ R e .05
£19.........Single cone ferrule. Specify diameter of tubing. . ... .05
A-819.........Double cone ferrule. Specify diameter of tubing.... .05
R e e g Spacing eollar 3¢ 0.D. x 24" 1.D. Specify length.. .20
= et DR 1 {1117 + 1 + P PSP P et R L
826.........8eteollar... ... j eiia i 10
838-A.......Minimum adjusting spindle..............ooeeoee. 10
839, ........Minimum adjusting spindle spring................ .03
840.........Spring for A-810 and A-811 (Not illustrated)...... .03
£41-A. ......Intermediate bearing 34" bore...........c0.0..0. B0
841-B.......Intermediate bearing #" bore..............c.... 6D
B41-C....... Partition bearing. . .. ... vovvvrerdnnnrnnssnerena. - 00
842-A. . .....Spacing collar for 841-B intermediate bearing. . .... .70
842-B.......Spacing collar for two compartment partition bearing .70
T o T T e R s e SRR eme e
BB, . ... Mut for 841-0. . .o e e nesmasma s n s .70
T I =11 < 111~ 1 1 P .20
848, ........Eccentric driving shaft. Furnished only with 804
R. or L. for side ratchet drive...........o0ovaninns
AR Bearing packing.......cooccessrinsnsannnecanne <08
850-A...... . -18 x 34" Hex head cap screw................. .05
mﬂr.mi.::._..:u_mumwu_mﬁrﬂmﬂamumﬁmﬁ.::..:....:: .05
852, ........5 x 134" Hex head cap screw..............c.... .10
853.........Cover screw " Diameter........ e 10D
853-B.......Coverserew & Diameter.............ccc.oo. .0t .05
854.........% x % Round head cap screw................... .05
855, ........7%%%x M Springecotter. ... .........ciiannen .05
857, . .......No.1x13" Splitend taperpin.........c....... .03
858.........No. 1x 3 taper pin (Mot illustrated).......... ... .05
859.........%&" Steel ball for A-807, A-809 and C-900......... .05
860.........%-20 Standard square nut.........ooaiinnoone .05
BELi S I T s A b L] 1 )
863.........1-% 1.D. Composition gasket.................. SR Oh
864.........1-%" I. D. Composition gasket. ................. .05

865.........Cover gasket. Specify length wanted.

-
a

S¥sMBOL Maue PricE
B79.........%-20 Hollow head seb ScT8W. . o.on.eniianinaazass 15
C-880-A. ......Adjusting spindle head, complete with 881 and 882. .20
883, . .oneen -2 0ub for TR ...t R 0D
SR O IR LD s e ot A e e e e e
C-884-F....... Oval filler cup complete with 885-E and 952....... .50
884-H.......Round filler cup (Mot illustrated)................. .50
C-885-A . . .. ...Filler cup cover compleie with chain.............. .30
885-FE.......Ovel filller cup COVEr. .. ovuveveeeeinnrnrasssnanns o230
g285-F....... Round filler cup plug (Mot illustrated)............ .73
886. ........0valfiller cup slrainer. ... ..o oo e s i 1)
C-890. ........Swivel complete with washer, cotter and set screw.. .45
891.........Attachment arm. Specify dimension “A”......... 1.00
G802, ...... UBoltwithnuts.......c.....-- S T )
C-A-900. ........Check valve complete ¥§" L.P.S. both ends........ 1.75
C-B-A00. ........ Check valve complete 3§ LP. both ends.......... L1735
A0S S o Angle barrel clamp connection complete with 814.
: Having 14" male pipe thread both ends. ...... s el
14 i L P PN e e e e e
T I 6 TG 0 D e
927.........Hinge Link...... R e TR T
S i .Hinge Link (Upper half)........ T e L
C-929. . .......Hinge Link Pin, complete with spring cotters...... 1.00
C-930. ........Extension adapter complete with 818 and 819...... 1.00
e S T PP TR BT ) v - (e e e SR SR )
(:-995. ........0il Dagger gauge. Specify dimension “A"......... 80

996 . . .......Glass Hood. Specify length overall, also, number of
Ltubes covered by each glass required
1, 2 and 3 feed sizes .50
4 and 5 feed sizes .75
G and 7 feed sizes .80
8 feed 1.00

997..........Glass hood clamp....... .10

fd & B EEEEEEmS#FEEEE BTN

998.........Glass hood gaskel. mvwnm.m.._a_..mzp overall. .. ... e
C-1232-R. or L.. Drive pawl with stud for right or left hand drive.
N e e e

1233.........Pawl wing stud. Furnished only with C-1232R.orL.......
1270-A . ......Drive bearing oiling lube for side ratchet and side

rotary drive lubricators. For left hand drive only .25
1270-B.. ......Drive bearing oiling tube for end rotary drive lubri-
cators. Forleft hand driveonly.........ovvevv. 2D

F
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1900°E. 12TH STREET. -
OAKLAND, CALIFORNIA 94606 -
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All manufacturer’s names, symbols and
descriptions are used for reference purposes only,

and it does not imply that any part listed is the
product of these manufacturers.. = =
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DESCRIPTICON j-,[. PAETEE

QTY PART NUMBER
14 1117=E HANDLE
3 1118-E1 PAWL
94 1124-E SPRING
1 1125-E SCREW
3 1131-DXC4 CABLE
1 1132-0X WEDGE
1 1217-AX3 GAGE PRESSURE
2 1217-E GAGE PRESSURE & INCH
4 1230-E1l BODY
7 1231-AE RING
2 1232-E1 STUD
10 1233-E STEM
4 1234-E SEAT SPRING
10 1236-E SPRING
1237-E1 CAGE
1 1238-E BEARING HAWNDLE CAP
i 1239-E SCREW
3 1242-E ELBOW
il 1243-E CAM
1 1244-E SECTOR
2 l8e628 FILTER CAP
53 2C=1312 SPINDLE
2 2C-136P ROTOR
7 5=-007-30 TIF INJECTOR
&0 502-LX GASKET
126 505-FKX GASKET
3 513-E SPRING
33 580-KXH6 VALVE
92 5843 TIF 5 HOLE .010-20
2 G46=-03 BEARING HALF
15 6B0=C BEARING CAM W/BRUSH
15 6B3-BB3 BEARTNG CAM W/BRUSH
14 851-H BODY
12 B53-L CASTHG
25 856-E TIF NUT
97 858-E SFRING
3 B59-E BEARING
373 B6D-E GASKET
11 Bol-GX8 ELEBOW TUBE
26 865-E NUT
125 BG6-E BUSHING
70 BEBO-E VALVE TOE SPRAY
9 BEDO-R CAM TOE
208 BB4-FE ROLLER
& BEE-C3 SPRING

01/95 PAGE 1



QTY PART HNUMBER

DESCRIPTIOHN

220 C=2152L-1-1/2
104 C-2155L-9
242 Cc-2293

a5 C-2333

] C-2355L-13
1 C=3231

23 C-3258

10 C-4026

10 C-6460

3 C-6463

1 C-7533

: C-7561-E
11 C-7562-A
10 C-7567

2 C-7574

23 C-8193

24 C-8252
148 C-8410

1 C-9290-P6
7 C=-9290=-P7
25 C-9534

7 C-9596

= C-9882

49 C=-9924

7 C-9988

1 CB=-227

1 F-1095
350 F-1099

99 F-1537

5 F-2798

7 F-2835

7 F=2841

1 F5729

1 F=5729

1 F-6039

i} F-6154

1 F-6155

22 F-6771

11 F=6796=-P8
18 F=680

17 FGEB14P7

2] F-812

1 F-891-R

2 G=1197-KXH
3 G-1230-E1

01/95 PAGE 2

PISTON RING
RING

GASKET
GASKET

RING

CONNECTION
ZINC BLOCK
GASKET
SPRING
BUSHING

WEDGE

SHIM

SHIM SET
BOLT CON ROD
GASKET

GASKET

ROD SOCKET

BALL JOINT

IDLER

ROTOR & SHAFT ASSY

VALVE

NUT ADJUSTING
BEARING SLEEVE
GASKET

SEAL OIL

BEARTNG ASSEMBLY
GASKET

GASKET

GASKET

BODY

CAM EXHAUST

CAM INLET & AIR STAR
VALVE

VALVE POPPET

GEAR ASSY

GEAR

GEAR

ELEMENT FILTER
VALVE

BEARING VALVE

SPLIT PACKING
CABLE

BUSHING
VALVE

VALVE ASSY



QTY PART NUMBER DESCRIPTION

186 G-5083 PIN

28 G-527A-E BALL CHECK ASSY
62 G-632-E VALVE

3 G-6332-E NUT

53 G-850-KXH SPINDLE

53 H-1529 SPRING RELIEF VALVE
1 J-3820-4 CON ROD

3 P-211387 PUMP FUEL

87 P-8B SEAT

37 PG-25 FILTER

1 R-891 BUSHING

52 S-1005 GASKET

17 5-2334 GASKET

126 5-2337 GASKET

1 S-2574 GASKET

154 8-2632 SPRING

13 5-2645 GASKET

70 S-2714 NUT

98 §-2757 BUSHING

18 5-3197 FITTING

78 5-3286 GASKET

24 =339 SEAT

5 $-3338 CAP

3 $-3339 SPRING

17 S-3352 SEAL

6 5-579 VALVE

1 5-581 SPRING

101 S-800 GASKET

179 S-810 SEAL RING

36 S-814 GASKET

7 S-962 COLLAR SHAFT SPACER
41 W-2310P-2 WEAR RING

7 W-2310P-9 SLEEVE

5 W-751 CRANKSHAFT

28 X-142 FUEL LINE INJECTOR
22 X=1512 VALVE

28 X152 TUBE ASSY

32 X-204 VALVE

7 X-214 BRACKET ARM

1 X=216 INJECTOR ASSEMBLY
5 X-2164 PLUNGER & BARREL
9 X-2223 CAMSHAFT

27 X-260 GUIDE

34 X-2605 VALVE ASSY

13 X-2608 VALVE BODY

01/95 PAGE 3



QT PART NUMBER DESCRIFTION

23 X=-260-C CAP STEEL

i3 X-260-5 SPACER

19 X-260=-T TIP PROTECTOR

7 X=2760 SEAL OIL

1 X-2832 GEAR ASSY

32 X=3225 FUEL PUMP HEAD
10 X-3227 FUEL PUMP PRIMER
30 X-3227-B BODY

130 X-3227-P GASKET

1 X=-3361 ADRPTER

1 X-490 SPRING ASSY

26 X=5100 TUBE ASSY

12 X=5100-A NUOT CONE

13 X=5100-B HOT

1t X=-522 ROCKER AERM 5T
I7L X=-5343 ROCKER ASSY

3 X-5353 BODY & PLUNGER ASSY
14 x-71 FILTER

2 X-946 ROD ASSEMBLY

01/95 PAGE 4
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o QTY PART NUMBER DESCRIPTION -
% l 1 ?‘5’!6" =
b 136 000-755 GASKET S
4 3 000-756 GASKET L2 pPAGES
- 44 001-307 FUEL LINE
K+ 2 001-310 HOSE
5 1 001-317 HOSE ASSY
A 9 001-231 HOSE
e 4 001-649 VALVE INT & EXH
. 5 001-720 GASKET
& 1 001-750 SEAT
. 14 001-790 GASKET
& 3 001-792 O-RING
:ﬁ 28 001-867 SEAL
- 49 001=-912 GASKET
o 280 001-953 BUSHING ROCKER
i 12 002-106 SHAFT
E 10 003-031 VALVE
e 1 003-664 HOSE
- 1 004=-034 GEAR
4 96 004=-243 SEAL RING
e 14 004-524 RETAINER GEAR
E 7 005-429 FILTER KIT
; 349 005-477 VALVE GUIDE
th 1 005=-544-THNC GASEET KIT = INC.
4 1 005-548 COUPLING
B 110 005=-832 TIP 5 HOLE .012-30
3 8 005-835 TIF 5 HOLE .009-30
;: 14 005-842 TIF 5 HOLE .011-20
E 92 005-843 TIF 5 HOLE .010-20
il 27 D06=002 TIF & HOLE .013-30
3 5 006-291 TAPPET
- 63 006-368 GASKET
& 27 006-627 GASKET
19 006-680 GASKET
E 1 007-976 INSERT INT VALVE
1 008-735 CONNECTOR
12 009-4111D1 HOSE NON-METALLIC
722 009-520 HOSE
1 009-534 FITTING CONNECTOR
1 009=707 GAUGE
200 00X CAP PLUG
2 010-468 PUMP FUEL
14 010=770 PUMP FUEL
_ 4 010-790 BUSHING
E 417 011-223 SEAL
1 011=225 INSERT EXH VALVE




PART NUMBER

DESCRIPTION

012-224
012-313
012-935
013-502
014-208

01le6-160
0D18-684
019=-306
020-272
020-417

020-472
020-473
021-234
021-736
022-203

022-207
D22-421
D22-457
024-750
026-056

026-580
026-889
027-921
029-325
060-092

060=-180
061l-136
Q7T =977
101-075
101-514

101-515
101-595
101-625
101-655
101-695

103-555
103-670
104-000
104=-460
104-745

105-030
105-975
106-420
107=9200
108-425

01/25 PAGE 2

INSERT VALVE

PUSH ROD

BEARING SHELL UPPER
CYLINDER HEAD
INSERT VALVE

THERMOMETER
FPILOT LIGHT
PIPE JOINT
BEARING
HOSE

GASKET SET

GASKET & PACKING KIT
BEARING

STUD

INSERT

LEVER

STUD

INSERT INT VALVE
GAUGE

FUMP FUEL

GASKET

ROLLER ASSEMBLY
VALVE

GASKET

VALVE ASSY

FITTING

FITTING

INSERT EXH WVALVE
SCREW

GASKET

BEARING
THERMOCOUPLE

PUMEP FUEL

PUMP FUEL INJECTOR
HOLDER

THERMOMETER
SEAL RUBBER
HOSE
HOSE
HOSE

PFUMP FUEL

PUSH BUTTON CONTACT
0O RING B-46 N-70
PILOT LIGHT

ELEMENT



PART NUMBER

DESCRIPTION

108=750
108-875
109-500
109-595
109-730

109-820
110-275
111-100
111-295
1117-E

1118-El1
112-455
1124-E
1125-E

1131-DXC4

1132-JX
113-815
113-956
113-958
113-9G4

113-9&6
113-968
11481

115-005
115-680

115=720
116-815
1179

118-530
119-663

1217-AX3
1217-E
1230-E1
1231-AE
1232-E1

1233-E
1234-E
1236-E
1237-E1
1238-E

1239-E
1242-E
1243-E
1244-E
18628

01/95

PAGE 3

CLAMP HOSE
THERMOSTAT

SERL

O RING B-46 HN-T70
THERMOCOUPLE

PUMFP FUEL

SWITCH PRESSURE
CHAIN CAM DRIVE

0 RING 5-59 RED SILI
HANDLE

PAWL

O RING B—46 H-=70
SPRING

SCREW

CABLE

WEDGE
O RING B-46 N-70
HOSE
HOSE
HOSE

HOSE

HOSE

GUARD DRIVE
LIGHT

PUMFP FUEL

0 RING B-46 N-T70
CYLINDER AIR

GEAR

ELEMENT FILTER

HOSE TURBO INTERCOOL

GAGE PRESSURE

GAGE PRESSURE 6 INCH
BODY

RING

STUD

STEM

SEAT SPRING

SPRING

CAGE

BEARING HANDLE CAP

SCREW
ELBOW

CAM

SECTOR
FILTER CAP
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aTY PART NUMBER DESCRIFTION

1 19330 BEARING

129 223-481 GASKET

43 2727 SHAFT

53 2C=-1312 SPINDLE

18 2C=1325 PIN

2 2C=-136P ROTOR

1 2C-1757 RETATINER BEARING
1 2C=1995 HUT

16 2C0-2224 SPRING

45 2C=-2763 GASKET

48 2C=2765 GASKET

74 2C=-3047 GASKET

70 2C-4260 GASKET

3 333-1/2 PACKING

17 333-1/4 SPLIT PACKING

9 382-275 SHAFT

2 3A-2028 BEARING

1 3A-2051-X GEAR CRANESHAFT
2 3AR-2054 VALVE

B0 3A-2055 BEARING HALF SLEEVE
12 3A-2055 BEARING HALF SLEEVE
4 3A-2069 LIFTER

1 JA=-2090 GEAR

4 JA=-2092 GEAR HELICAL

9 IA-2092 GEAR

10 3A=-2107 COUPLING

4 IA-2128 VALVE AIR STARTING
18 JA-2146 O-RING

10 3A-2148 PUMP

5 3A-2159 COVER

215 3A-2166 RING

65 JA-2169 PISTON RING

80 Ap-2189 STUD

75 3A-2197 GASKET

11 JA-2198 GASKET

T4 AA-2208 GASKET

75 JAa=-2212 GASKET

73 JA-2213 GASKET

73 3A-2214 GASKET

13 JA-2217 GASKET

62 Ja-2219 GASKET

73 3A-2220 GASKET

76 3A-2221 GASKET

46 3A-2222 GASEET

3 3A-2223 GASKET

01/95 PAGE 4



OTY PART HUMBER DESCRIPTION
15 3A-2228 GASKET
Tl 3A-2229 GASKET
47 JA-2230 GASKET
35 3A=-2240 GASKET
48 JA-2245 SHIM

7 3A-2246 GASKET
24 3A-2253 SHIM

43 JA-2254 GASKET
15 JA-2257 SPRING
& JA-2258 GASKET
341 3A-2259 GASKET
75 AA-2273 GASKET
T2 3A-2274 GASKET
71 3A-2282 GASKET
T3 3A-2340 GASKET
48 3A-2348B-X

499 JA-2351 GASKET COFPPER
73 3A-238B7 GASKET
T4 3A-2398 GASKET
77 3A-2426 GASKET
T2 3h-2435 GASKET
74 3A-2436 GASKET
38 3A-2440 GASKET
24 JA-2441 GASKET
T2 3A-2461 GASKET
75 IA-2466 GASKET
46 3A-2511 GASKET
22 3JA-2538 SPRING
73 3A-2572 GASKET
15 3A=2T717 GASKET
41 JA-2746 GASKET
74 3A-2972 GASKET
73 JA-3007 GASKET
68 3A-3069 GASKET
a7 3A-3071 GASKET
29 3A-3072 GASKET
17 3A-3073 GASKET
1 JA-3076 GASKET
2 4020400 PIN VISE
13 442=-E=-17-K VALVE BRASS
10 4741-8 FITTING
49 4A-1105 GASKET
47 dA=-1142 GASKET
T4 4A4-1180 GASKET
100 4R-1180 BUSHING

01/95 PAGE 5
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QTY PART NUMBER DESCRIPTION
4 4A-1184 GASKET

T3 4A-1185 GASKET

74 4A-1188 GASKET

76 4h-1189 GASKET

72 4A=1190 GASKET

93 AA=1195=P="7 SPRING

48 45-1199 GASKET

26 4A-1201 GASKET

72 4A-1202 GASKET PAPER
146 dh-1203 GASKET PAPER
is dA-1204 GASKET

T4 4A-1207-A GASKET

175 4A=-1231 RING SEAL

a 4h-1238 HOSE ASSY
81 4h=138B3-A RING

286 4A-1388 PACKING

28 4h=1413-A GASKET

15 4A=1555 SPRING

17 dh—-1566-A GASEKET

349 AR=1574 VALVE GUIDE
15 dh=1574=-4 VALVE GUIDE
11 4A=1576-H SPRING

l46 q4h=-1579 SLEEVE INJ HOLDER
ik 4A-1583=-B GASKET

20 4h=1621-A PUSH ROD
507 AA-1630-4 GASKET

o8 1A-16448 GASKET

25 qA-1655-A GASKET

2 dh=-1667-A GASKET

141 dh=1668-A GARSKET

186 Ah-1674 RING STEEL
24 4h-1685 SPRING

33 4A=-1715 GASKET CORK
1 4A-1721 STUD

a7 4h=1726 GASKET

L dA=-1783 INSERT SEAL
1 dA=1901 BUSHING

a0 4A=-1921 SHAFT

47 4A=-2043 GASKET

10 4Ah=2044 BUSHING

94 4h-2047 SPRING VALVE
3 4A—-2074-A GASKET

16 4h=2077 GASKET

29 4A-2082 GASKET

31 4A=2098-A GASKET

01/95 PAGE 6
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QTY PART HNUMBER DESCRIPTION

&g 4A-2116 PISTON RING
> 22 4A-2129-A GASKET
= 3 4A-2130 GASKET
= 2 4R=-2143-A GASKET
50 91 4RA-2144-A GASKET
o 18 4A-2145 GASKET
: 3z 4A-2170-A GASKET
3 46 AA-2181-A GASKET
4 B6 4A-2182-A GASKET
e 24 4A-2199 GASKET
;f; 83 4A-2384 GASKET
o, 1 AR=-2447 SPRING
] 31 4A-2483 SHAFT
141 4A-2483-A COUPLING LONG
100 4A-2491 GASKET
2 4A-2493 RETAINER
52 4A-2670 GASKET
73 4A-2845 GASKET OLD STYLE
27 4A-28B46 GASKET
7 4A-2873 GASKET
3 4A-5074-A GASKET
5 4B-1076 GEAR HELICAL
70 4B-1078 GASKET
1 4B-1084 SHAFT
74 4B=1090 GASKET
4 4B-1283-1 VALVE EXHAUST
4 4B-1283-A VALVE EXHAUST
51 4B-1288 SHAFT SHOULDER
33 4B-1289 SHAFT ROCKER
81 AB-1316-A GASKET
1 4B=1348 GASKET
27 4B-1467 BUSHING VALVE
2 4B-1581-R BEARING SLEEVE
4 4B-1611 HOUSING
24 4C-1189 CASTING ROCKER ARM
3 4C-1324 PULLEY GROOVE
11 4C-1480 CYLINDER
416 AC-1486-8 GASKET
66 4C-1486-9 SPRING
7 4D-1006-D-18 ELEMENT KIT
71 4D-1006-D-8 GASKET
583 4D-1006-D-9 GASKET
1 4Y-1058 3 COUPLING ASSY
39 4Y-1183 VALVE ASSY INCOMPLTE
1 4¥-1471 ROCKER ARM

01/95 PAGE 7/
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PART NUMBER

DESCRIPTION

4¥-2073
4¥-2188
5=007-30
502-LX
505-FKX

5-13-30
513-E
526FB4
5367225
5367515

5367670

5381456-5
5774-AC-4

580-KXH6
BE2-E

5843
585-E-3

510-A-RB-3

610-RB-3
641-H-1

646=-03
680-C

6=8-11482

683-BB3
7/16=-20

T21A-LXH-A

754-171
754-416
754-473
T54=-764

754-982
755-126
T756-360
T56-366
T56=-442

T56-661
T756=-8290
T57-184
82008
B48506

851-H
B53-E
B56-E
B57-684
B58-E
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FUEL LINE
CYLINDER HEAD
TIP INJECTOR
GASKET
GASKET

TIP SPRAY
SPRING

SOCKET PUSH ROD
TUBE

PLUG

GAGE OIL
BERUSH HOLDER
GASKET

VALVE

SPRING

TIP 5 HOLE .010-20
BUSHING

SEAL RING

SERL RING

GASKET

BEARING HALF
BEARRING CAM W/BRUSH
BUSHING

BEARING CAM W/BRUSH
NUT

SHIM

GASKET

VALVE ASSY

SPRING F.P. INJECTOR
SEAL

GASKET

WASHER LOCK

SHAFT IDLER PINION
GUIDE

ELEMENT KIT FILTER

PACKING
DISCHARGE
HANDLE ASSEMBLY
NUT HEXAGON
RING

BODY
CASTNG
TIF NUT
BOLT
SPRING



PART NUMBER

DESCRIPTION

B59-E
B60-E
B861-GXB
B65-E
g66-E

B80-E
B80-R
2884-E
g838-C3

900-835-024

9504-A8

ROOO-124
AQOO=186
ROD1L=-090
ADO1-175

ADDL-649
AODLI-717F
ADD1-718
ADO1-720
ADD1-T725

AD0L1-743
AQO01=-751
AOQOL-753
ROOL-755
AOOL1-792

ADD1=BO4
ADD1-857
ADD1-953
ADD2-166
AQ02-174

ADD3-032
R003=487
AROD3-514
ROO3-747
AOD4-033

AOD4-544
AODD4-914
ADD5-477
ADDS-5313
AQDB-291

AQOG=664
ADDG-669
AODG-6TB
AO0DB-6T9
AOOT-144
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BEARING
GASKET
ELBOW TUBE
HUT
BUSHING

VALVE TOE SPRAY
CAM TOE
ROLLER
SPRING
0 RING B-46 N-=-70

RELAY
LEVER

LINK

LIGHT BULB
GASKET

VAILVE INT & EXH
GASKET
SPRING
GASKET
SPRING

NOZEZLE HUT
SPRING
SEAT
GASKET
O—=RING

PACKING

SEAL

BUSHING ROCKER
GASEKET

PACKING

VALVE RELIEF
GAUGE

SPACER

GAGE PRESSURE
GEAR

COUPLING
SCREW

VALVE GUIDE
MOTOR STARTER
TAPPET

WASHER
SEAL

SEAL

SEAL STRIP
GASKET
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PART HUMBER

DESCRIPTION

B T
B om R R R
X 3

,‘__n
e b
L

R

k-
L

Ao gyt
P

ADOT7-244
AO0T7-417
AROOT-432
AOOT-631
AO0B=-253

hDD9=411
A010-396
A010-468
A0D10-790
A011-496

A011-498
AD11-499
AD12-313
AD12-314
AO13-026

ADle-B22
RO1G-908
AO17-084
A019-878
RD20-060

ADZ0=417
ROZ2-066
AO22-421
AD24-473
AOZ2E-367

AD29-327
ADBO-092
AROGD-175
AO60-1B0
AQB60=190

ADGO=254
ADGO-257
ADGO=-274
ROBO=-290
AOBO=291

ADG0O=300
A060=340
AOG0D-433
AOG0O-447
hD60-456

AO&0-630
AOB1-0186
ADB1-152
Al01-515
A101-595
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HOSE NONMETALLIC
ASSEMBLY

BIPE JOINT

HOSE

WIRE

HOSE NON-METALLIC
GASKET

PUMP FUEL

BUSHING

BEARING ROD END

LINK ROD END
BEARING ROD END
PUSH ROD

NUT

VALVE

ELEMENT KIT
VALVE
OVERSPEED TRIP
SEAL

VALVE RELIEF

HOSE
ELEMENT
STUD

vV BELT SET
WIRE

RING STEEL
VALVE ASSY
HOSE FITTING
FITTING
FITTING

FITTING
FITTIHG
FITTING
FITTING ELBOW
FITTING

FITTING
FITTING
FITTING
FITTING
FITTING

FITTING
FITTING
FITTING
BEARING
THERMOCOUPLE
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4
10
21
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PART HUMBER

AlD1-625
Al01-655
AlD]l-6495
Al04-000
AlO5-030

Al05-820
A105-975
AlO&=-420
Al07-545
A107-900

AlLOB=750
AlOB-875
Al09-500
A109-730
Al09-820

Alll-295
All2-455
All2=-875
All13-81%
Al13-964

All3i-968
Al15-005
All5-300
All15-680D
All5-720

Alle=B15
All8-530
All9-075
All9-516
All9—-663

AlLZ205
AdB153
ATbd4-418
AT54-473
A754-578

BT754=T64
ATBEG=-360
AT56-660
AT756-927
BOOO=-126

BOOO=-755
BOO3-031
BOO4-034
BOO6-368
BOO&-627

DESCRIPTION

01795 PAGE 11

FUMF FUEL

PUMP FUEL INJECTOR
HOLDER

HOSE

FUMF FUEL

TERMINAL

PUSH BUTTON CONTACT
O RING B-48 NH-70
GAGE PRESSURE F.O.
PILOT LIGHT

CLAMP HOSE
THERMOSTAT
SEAL
THEERMOCCUPLE
PUMF FUEL

0O RING 5-59 RED SILI
O RING B-456 N=-70
STRIP

0O RING B-46 N-70
HOSE

HOSE

LIGHT

PIN

PUMP FUEL

O RING B-46 HN-70

CYLINDER AIR

ELEMENT FILTER

CUP SEAL

GASKET

HOSE TURBO INTERCOOL

GASKET

CYLINDER HEAD

VALVE ASSY

SPRING F.P. INJECTOR
GASEKET

SEAL

SHAFT IDLER PINION
O=-RING

ELEMENT

LEVER

GASKET
VALVE
GEAR
GASKET
GASKET



e T = L |

rnia

-
5 » .
AR T R n 5

TR ER G S

QTY

PART NUMBER

DESCRIPTION

21

243
507

12

15

BN
-

=

Lt =l =]

BO1l0O=514
BO20-=-272
BO21=234
BO26=580
B029-326

BM1342
BM21392
BM2167
BM2177-1
BM2187

BM2198
BM2246
BMZ2307
EM2990B
BM3 000

BM3424-B
BM3537
BM3538
BM3547
BM3s22

BM3624
BM3720
BM3728
BM3729
BM3I730

BMZ810-B
BM4015
BM4016
BM4020
BM4023

BM4043
BM4047
BM4048
BM4319
BM4324

BM4519
BM5352-R
BMGOG2-A
BM&6334
BM&371-=1

BM&6371-28
BM&6387-16
BMG664-h
EM&711-D
BEM&E34-B
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GASKET
BEARING
BEARING
GASKET
GASKET

PACKING

METAL ELEMENT
TACHOMETER
STARTER

SWITCH MAGHETIC

PUMF FUEL
HOSE CONN
SEAL RUBBER
HOSE

GAGE

HOSE
SPRING
SPRING
BUSHING
SPRING

FUEL COMM
SPRING
GASKET
SPRING
SPRING

VALVE
BUSHING
BUSHING
SEAL
OIL SEAL

SPRING
BUSHING
ARMATURE
BUSHING
BUSHING

BUSHING

PACKING PREFORMED
CLAMP HOSE
THERMOCOUFLE
GASKET

SPRING

SHAFT IDLER PINION
BEARING

O RING B-4& N-70
CHAIN CAM DRIVE
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OTY PART HUMBER DESCRIPTION

1 BM7324-A HOSE

2 BM7313 THERMCOCOUPLE

702 BM7485-A O RING B-4&6 N-70
Taz2 BM7866-12 HOSE

1 BM7866-20 HOSE

1 BM7867 HOSE

1 BM7867 -4 HOSE

12 BM&129 LIGHT

3 BMEg32~-1 ELEMENT FILTER

1 BM&85 PUMF FUEL

2 BM&90 PUMF FUEL INJECTOR
51 BM9033~-5 GASKET COVER NUT
49 BM9033-8 GASKET SHELL

19 C-006-680 GASKET

14 C010-770 PUMF FUEL

3 COl6-864 GOVERNOR

1 C019-494 SHAFT

220 c=2152L-1~1/2 PISTON RING

104 C=2155L=-9 RING

242 C=2293 GASKET

85 C=2333 GASKET

9 C-2355L-13 RING

1 c=3231 CONNECTION

23 C-3258 ZINC BLOCK

10 C=4026 GASKET

10 C=6460 SPRING

3 C—-6463 BUSHING

1 C=7533 WEDGE

1 C-7561-E SHIM

11 C=7562-A = SHIM SET

10 C=7567 BOLT CON ROD

2 C=7574 GASKET

23 C=-8193 GASEKET

24 C=-8252 ROD SOCKET

148 C-8410 BALL JOINT

1 C=8290-Ps IDLER

i C=9290-P7 ROTOR & SHAFT ASSY
25 C-9534 VALVE

7 C=9594§ NUT ADJUSTING

2 C-9882 BEARTNG SLEEVE
49 C=-9924 GASKET

7 cC-9988 SEAL OIL

1 CB=-227 BEARING ASSEMBLY
1 F-1095 GASKET

350 F=1099 GASKET

01/95 PAGE 13
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QTY PART NUMBER DESCRIPTICHN

99 | i Ll GASKET

5 F-2798 BODY

7 F-2835 CAM EXHAUST

7 F-2841 CAM INLET & AIR STAR
18 F=4962 SHAFT ROCKER ARM
1 F5729 VALVE

1 F-5729 VALVE POPPET

1 F-6039 GEAR ASSY

1 F-6154 GEAR

1 F-g8155 GEARR

22 E=&71 ELEMENT FILTER
11 F-&6796-F8 VALVE

18 F-680 BEARING VALVE
17 F5814P7 SPLIT PACKING

3 F-812 CABLE

Ll F-8921-R BUSHING

2 G-1197-KXH VALVE

3 G=-1230-E1 VALVE ASSY

186 G-50813 FIN

28 G-527A-E BALL CHECEK ASSY
62 G-632-E VALVE

3 G-6332-E HuT

53 G-850-KXH SPINDLE

4 GDER PACKING RING

13 H-12076 BEARING SHELL MATIHN
1 H=-12079 BEARING

69 H-12160-24 GASKET

& H-121563 PISTON RING

& H-12222 GASKET

32 H-12343-A GASKET

79 H-12395-R PISTON RIHNG

10 H-13038 RING EXHAUST

10 H=14303-A GASKET

294 H=14303-B GASKET

6 H-14308-A GASKET

36 H-14393 SPRING

361 H-14396-A GASKET

4 H-14421 COLLAR ROCKER SHAFT
1 H-14438-1 CLAMP

1 H-14458-B GASKET

12 H-14458-C GASKET

3 H-14461-A FLANGE

1 H=14487-A STUD ADJUSTING
54 H=-14547-A GASEKET

280 H=14548-A GASKET
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QTY PART HUMEER DESCRIPTICHN

33 H-14551-A GASKET

25 H-14665 BALL SEAT

B4 H=14687 GASKET

19 H=14678 GASKET

2 H-15085 FULCRUM

53 H=1529 SPRING RELIEF VALVE
14 H-2807-B-1 BUSHING CRANKPIN
i H-2874 STUD

27 H-3040-H RING

47 H-3147-C VALVE

1 H=3154 INJECTOR W/NOZZLE
2 H-3168-A CAP VALVE

3 H-3522 GASKET COFPFER
296 H=-3751-A SPRING

1 H-40B6-A COLLAR

4 H-4524 STUD

1 H=-4649=-A=-10 KEY

1 H-5233=1 SLEEVE

75 H-5389 WASHER

1 H=-5445 BEARTING

3 H-5569-D LINER RING

& H=6001 GASKET

4 H-6054-F VALVE INT & EXH
i H-6612-1 GASEKET

11 H-6798-A SHAFT DRIVE
155 H-6837-E GASKET

1 H=-7171-A CAM

32 H=T7415=-A O-RING

1 H-7825 O=RING

B4 H-7827-A GASKET COPPER
32 H-7852-C SEAL

60 H-8264 BUSHING

40 H=-B329-A GASKET

3 H=-B372=-A SPROCKET DRIVE
1 H=-B379-AW LEVER

11 H=B7&62-Al GASKET

6 H-B763-A1 GASKET

54 H-8765 GASKET

1 H-8773 GASKET

11 H-8778-R GASKET

2 H-8831-ATR BUSHING

18 H-8978-1 GASKET

43 H-9000-A GASKET

23 H=-9002 GASKET

97 H=9009=-A GASKET
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289

S

262

129

PART NUMBER DESCRIPTION
H-9009-B GASKET

H-9015 GASKET
H-9035-A BEARING SLEEVE
H-9042-A RETAINER
H-90430-D COLLAR
H-9043-C COLLAR SET
H-9043-D VALVE KEEPER
H-9044 GUIDE
H-9044-D VALVE GUIDE
H-9046 SPRING

H-9060 BEARING SLEEVE
H-9070-A LEVER
H-9088-BR BUSHING
H-9110-E COVER

H-9150-B GASKET
H-9151~A GASKET
H-9152-E SEAL RING CYL LINER
H-9153~-C GASKET NEOPRENE
H-9156-B GASKET
H-9157-C GASKET

H-9174 STUD

H9194 BOLT LINK
H-9195 PIN

H-9202 STUD

H-9286-B PLUG

H-9286-C PLUG F.0. & L.O.
H-9303-2 BOLT

H-9346-D1 GEAR DRIVE OIL PUMP
H-9426-2 GASKET
H-9516-C GASKET

H=9546 SHAFT CONTROL
H-9547-D LEVER

H-9596 GASKET
H-9596-A GASKET
H-9597-B GASKET

H-9598 GASKET
H-9599-A GASKET
H=9602-B GASKET

H-9603 GASKET
H-9604~E GASKET
H-9605-A GASKET
H-9608-B GASKET

H-9609 GASKET
H-9610-B GASKET
H-9612-A GASKET
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QTyY PART NUMBER DESCRIPTION

3 H-9613-C GASKET

19 H-9618-C GASKET

117 H=9622-B GASKET

117 H=9622-C GASKET

45 H-9623-C GASKET FRT END COVER
15 H=-96304-E GASKET

28 H=-9&640 GASKET

2413 H=9689-C GASKET

1 H-9743-D BEARING

21 H-9745-C BEARING

250 H-9745=C BEARING

15 H-9753 GASKET

3 H=-9769-B GASKET

2 H=9770 GASKET WATER FUMP
2 H9770-1 GASKET WATER PUMP
13 H=9776=-A GASKET

5 H-9782-A GASKET

1 H-9836-D GASKET

B4 H-9842 GASKET

356 H-9843 GASKET

356 H=-9843-2 GASKET

2 H-9864-F SHAFT

1 H=9908-K-1 VALVE EXHAUST

46 H=9827 INSERT

3 HR-2296 HANDLE

1 J=3820-4 CON ROD

1 K=005-544 GASKET KIT - INC.
1 KO08-144 ELEMENT

1 K018-6213 GASKET & PACKING KIT
3 LB=-291 PISTON

1 P-10100F PULLEY

1 F=101D0-F FULLEY DRIVE

26 P=10200 VALVE EXHAUST OUTLET
i P=10218 COVER

4 P-10219 CONNECTION TEE

2 P=10445 ELBOW PIFPE

5 P=-11017-B VALVE

3 FP-11041 TACHOMETER

1 P-11221 FLANGE

4 P-11312 SHAFT

110 F=11372 SPRING

an P-11388 GASKET

11 B=01:391 PLATE THRUST

T1 P-11459 SEAT

3 P-=1147 BUSHING

01/95 PAGE 17



B e e

s e e e

-y .

PART NUMBER

DESCRIPTION

25
123

21

21

269
1a

= 0L
=

o

LS RS L

40

=] B WD s B

P-11481
P=11483
P-11484
P-11594
F-11600

P-11603
P=-116-A
P-117
P-119
P=12641

P=-1358-2
P-13-A

P52 0m3
P-1530-3
P=-162-C

P-164
P=170
P-183
P=197
P-2008-A

P-2010-9
P=2011
P=-2017-1
P=-2018
P=2029

P-2034
P-2039
P=2055~1
P=2057%7
P=2061-F

P-2069-A

P=21004-B

P=-210%9
P-211331
P-211336

P-211338

P=-211343-B
P-211345-A

P=211353
P=-211354

P-211356
P-211368
P-211369
P-211370
P-211372
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GUARD DRIVE
BUSHING
BUSHING
BUSHING
BUSHING

GEAR OIL PUMP
GASEKET

ELEMENT FILTER
DRIVE SHAFT FP
I5HAFT

SPRING

CUP V1 SPRING RETAIN
E¥YE BOLT

SPRING

LEVER

SPRING
SPRING
GASKET
FILTER
SEAT VALVE

SPRING
SPACER SEAT
SPRING
VALVE GUIDE
STUD

SLEEVE

NOZZLE INJECTOR
LINER CYLIMNDER
FPACKING RING
PISTON RING

BOLT CON ROD
OIL SEAL
GASKET
GASKET
GASKET

GEAR HELICAL

IDLER GEAR HUB

PLATE

ROD

SHAFT ENGINE CONTROL

VALVE
BUSHING
SHAFT DRIVE
SEAMAL

GEALR



R

Qry PART NUMBER DESCRIPTION

41 P-211373 BUSHING

1a P-211378 RING RETAINER

1 P=2113749 CONNECTOR F.W. PUMP
3 P=211387 PUMP FUEL

7 P-211391-1 COUPLING

3 P-211391-A COUPLING HALF SHAFT
12 P=211392 DISC

4 P-21139% INLET CONN

14 P-211410 HOUSING THERMOSTAT
4 P=-211419 CONNECTOR F.W.

11 P-211427-1 COUPLING

25 P-211441 DISC

8 P=-211447 SEAL

1 P-211449-1 WATER PIPE

3 P-211465 CONNECTION TEE

3 P-211471 ADAPTER

3 P-211479 SPRING

119 P=-211492 FLEXLINE F.W. PUMP
34 P-211552 CLAMP

4 P-211553 CLAMP

28 P-211556 NUT RETAINING

3 P-211558-1 DOWEL

40 P-211564 LINE FLEXIELE

150 P-211585 LOCK HALF

33 P-211586 CUP VALVE SPRING

1 P-211626 CONNECTOR WATER PUMP
2 P-2116098 SLINGER OIL

3 P-211752 BUSHING

3 P-21181 SLEEVE

1 P-211835 PISTON RING

5 P-212250 GEAR

1 P-212268 ELBOW

20 P-21256-1 PIFE

11 P-2145-1 CAPSCREW

B3 P=-21503-2 FUEL DRIF LINE ASSY
1 P=2417-A VALVE

304 P-2468 BOLT

1 P-2485 CON ROD

1z P=2490 SPRING

1 P-2571 GASKET

1 P-2587-h BRACEKET

1 F=2610-1 CONNECTION MANIFOLD
568 P-2628 BOLT

4 P=-2629 CAP SCREW

L7 P=2676 BUSHING
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PART HNUMBER

L L WD B2 B3 Ono & LR

O B

03 b L B

= b O
N w

18

52

P-2723
P-2768-2
P-278
P=-291]
P=303

P=324
P=38-C=2
P-427-A
P-488-4
P=520

P-529-2
P-5368=-A
P-583
P=62
P-62-D-1

P=-676=-1
P-89-C=2
P-8B
P=81-C=2
PC-446

PG-25

PX-1053
PX=-1069
PX=10&9
PX=-1070

PX-1096
PX-1099
PX-1106
PX-1107
PX-1234

PX-4119
PX-417
PX=-440
PX=-446
PX-448

PX-=-V104
R-10581
RE-4306
R=4306-a
R-6911-D

R=6912-D
R-6912-E
R-B383
R-891
S5=1005

DESCRIPTION
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GEAR

LINK

ELEMENT FILTER
FILTER

STUD

ADAPTER
BEARING
ROCKER ARM
VALVE
SHAFT

EYE BOLT
AUXILIARY SEAT
GASKET

RING

RING

BUSHING
BEARING
SEAT

BEARING
BEARING

FILTER
BUSHING
WASHER
WASHER ADJUSTING
WASHER

SPRING
SPRING
SPRING
SPRING
SPRING

OIL SEAL - USED
BUSHING
SFRING
BEARING
BEARING

SPRING
GASKET
GASKET
GASKET
GEAR

GEAR
GEAR
SHIM
BUSHING
GASKET




OTY PART NUMBER DESCRIPTION
17 5-2334 GASKET

126 5-2337 GASKET

1 5-2574 GASKET

154 8-2632 SPRING

13 S-2645 GASKET

70 5-2714 NUT

98 §-2757 BUSHING

18 §5-3197 FITTING

78 5-3286 GASKET

24 5-3337 SEAT

5 5-3338 CAP

3 §-33139 SPRING

17 §5-3352 SEAL

[ §-579 VALVE

1 §-581 SPRING

101 S=8B00 GASKEET

179 S-810 SEAL RING

36 S5-B14 GASKET

7 S-962 COLLAR SHAFT SPACER
1 SK-3775=A CON ROD

5 T-1005 GASKET

1 T-1146=-L BLOCK

104 T-1158 GASKET

245 T-1266 NUT

46 T-1277 GASKET

3 T-1408 STUD

41 W-2310pP-2 WEAR RING

7 W-2310P-9 SLEEVE

5 W-751 CRANKSHAFT

28 X-142 FUEL LINE INJECTOR
1] X-1512 VALVE

28 X152 TUBE ASSY

32 X-204 VALVE

7 X-214 BRACKET ARM

1l ¥-216 INTJECTOR ASSEMBLY
5 X=21864 PLUNGER & BARREL
9 X=2223 CAMSHAFT

27 X-260 GUIDE

34 X-2605 VALVE ASSY

13 X-2608 VALVE BODY

23 X-260=-C CAP STEEL

a3 X-260-8 SPACER

19 X-260-T TIF PROTECTOR
7 X-2760 SEAL OIL

1 X-2832 GEAR ASSY
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QTY PART NUMBER DESCRIPTION

32 X-3225 FUEL FUMF HEAD

10 X-3227 FUEL FUMF FRIMER
30 X-3227-B BODY

130 X-3227-P GASKET

1 X-2361 ADAPTER

1l X-490 SPRING ASSY

286 X-5100 TUBE ASSY

12 X=5100-A NUOT CONWE

13 X-5100-B NUT

1 X=522 ROCKER AEM ST

171 X-5343 ROCKER ASSY

3 X-5353 BODY & PLUNGER ASSY
14 X=T71 FILTER

2 X-9486 ROD ASSEMBLY

12 Y002-106 SHAFT

1 ¥01l1l-5086 CONNECTOR FLEX

1 ¥Y013-260 HOSE

1 ¥Y0l3-502 CYLINDER HEAD

4 Y017-502 FUEL PUMP & GOV ASSY
13 Y017-502 FUMF ASSY FUEL

7 YOl17-502-4 HOUSING

2 Y017-502-AB PLATE

3 Y017-502=-AC SHAFT

9 Y017-502-AD GEAR

81 ¥017-502-AFE GASKET

15 YO017-502-5WG SHAFT W/GEAR

5] ¥Y017-502-SWG-B SHAFT W/GEAR & BRG
5 Y09-009-061 GASEKET

3 YAOO3=-044 ROLLER ASSEMBLY

61 YAQDG-2932 TAPPET ASSY FUEL

3 YAQLS-529 ROLLER ASSEMBLY

4 YBOO2-564 STRAINER

1 YROOB-7235 CONNECTOR

2 ¥YC001=-954 ROCKER ARM ASSEMBLY
2 YFTD-35-P PUMP

1 YHI-1552-A INDICATOR VALVE

1 YHMB-3534-5 FLUNGER

4 YHMB-3576-A-1 OIL PUMP BODY PLUNGE
34 YKIT-202-B GASKET KIT

8 YLD=22-A VALVE

1 YP-1031 FLYWHEEL

1 ¥P-11362 FUOEL LINE

5 ¥P=11565 PUMP

1 YP-162-C CONTROL LEVER ASSY
269 YP=2039 NOZZLE INJECTOR
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15 YP-2041-C=10 TUBE INJECTION
21 YP-2065-A CON ROD
6 ¥YP-211358 FUEL LINE ASSY
1 YP-211359-A TUBE
3 ¥YP=-211360 FUEL LIMNE
2 ¥P-211361 FUEL LINE ASSY
1 YP-211362 FUEL LIMNE
15 ¥YP-211364 TUBE FUEL INJ
& ¥YP-211374-1 ADAPTER
& ¥P=-21138 GEAR
22 YP-211425 SHAFT
63 YP-211426 DIPSTICK
1 YP-211879 PUSH ROD ASSY
13 YP-212251-18 GEAR ASSY
4 YP-213611 SHAFT ASSY
21 YP-2401-B ROCKER ARM ASSY
23 YP-2402-B ROCKER LEVER
1l ¥YP-2403-B ROCKER LEVER
18 YP-2404-B EXHAUST ROCKER ASSY
3 YP-335-2 SHAFT
- YP-404-4 ROCKER ARM
YP-65B CONNECTING ROD
YPTD-13-13 SHAFT & GEAR
YPTD-48-R BUSHING - PAIR
50 YETL-46=F TUBE FARTS OMNLY
30 YPTL-46-F TUBE ASSEMBLY
267 YPTL-46=-F=1 NUT
268 YPTL-46-F-2 SLEEVE
1 YT=-290-C THERMOSTAT
2 ¥YT-314-2 HOSE & FITTING
1 YT-314-4 FITTING HOSE
1 ¥YT-314-8 HOSE
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